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Abstract 
 Cancer incidence continues to rise.  Standard cancer management therapies are known to 
cause oral complications, such as mucositis (OM), that can range from mild to very severe. 
Severe OM can require interruption of treatment, and possibly hospitalization for IV 
rehydration, pain control, and nourishment.  Utilizing good oral care practices during treatment 
has been shown effective to help limit severity and/or reduce duration of OM. Patient education 
on this concept, and on ideal products and self-care techniques are integral to patient 
implementation of supportive oral health practices.  Unfortunately, patients may not receive 
comprehensive oral health education that promotes good oral health.  In addition, many factors 
effect memory, and therefore affect recall and utilization of information.  This means that 
patients may not be suitably equipped to promote oral health during therapy.  This study 
explored patient recollection of receiving patient education on oral care topics.  This study also 
assessed utilization of the information to assert positive modifications to oral hygiene practices. 
 Convenience sample (N=75) data was collected from a cancer center. Z-Scores (zs) at 
95% confidence level were determined for respondents that made positive modifications to oral 
care practices, and did or did not recall receiving patient education on the corresponding oral 
hygiene topic. When performing comparative data analysis to evaluate positive modifications to 
oral care practices, no statistical significance was found for 6 of 7 survey topics. However, 
statistical significance did result for the mouthrinse topic (zs=2.23). Additional findings indicate 
that many patients did not follow oral hygiene practices that align with evidence based and 
dental professional guidelines.  
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Introduction 
 
 
 
 
Introduction to the Research Question   
 Cancer incidence, worldwide, continues to rise.  The American Cancer Society 
(ACS, 2011) estimates approximately 1.6 million Americans will develop cancer in 
2011.  Traditional cytoreductive (reduction of cancer cells) therapy regimens to combat 
cancer include chemotherapy and radiation treatment.  Anticancer treatment, due to 
inherent pharmacologic and cytotoxic properties, affects rapidly dividing cells 
indiscriminately. As a result, cancer cells are subject to destruction, and likewise, certain 
healthy tissues systems are prone to ill effects.  The digestive system, which includes the 
oral cavity, is vulnerable to the destructive nature of cancer treatment.  Mucositis is a 
painful ulcerative and inflammatory reaction to treatment, affecting the mucosal lining 
of the digestive system.  Oral mucositis (OM), also known as stomatitis, is the form of 
mucositis associated with the oral cavity.  
 During systemic chemotherapy and head and neck radiation treatment, the oral 
cavity is at risk for serious adverse events, due to a characteristic high rate of cellular 
proliferation.  By initiating evidence-based guidelines to achieve good oral health prior 
to cancer therapy, and by following ideal oral hygiene practices during treatment, it may 
be possible to prevent, minimize, or reduce the severity and/or duration of oral side 
effects (Barker, 2003; McGuire, 2006; Soga, et al., 2010).  Patient education on oral 
health and oral hygiene practices are fundamental to enable optimal oral health 
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outcomes during treatment (National Institute of dental and Craniofacial Research, 
NIDCR, 2009b, 2011b).   
 Currently, as discussed by Daniel, Domato, & Johnson (2004), methods of 
assessing oral side effects and characteristics of patient education lack consistency 
between individual oncology facilities.  Patient education materials may not always 
include adequate information on oral health needs (Öhrn & Sjödén, 2003).  Additionally, 
many barriers to learning and retention of information exist, further complicating the 
ability of a patient to recall information (Rotenberg, 2005).  For patients without proper 
knowledge foundations to promote oral health during treatment, the occurrence and 
severity of oral mucositis (stomatitis), and other oral side effects may be increased.  
Background of Study 
 Multiple factions including the National Institute of Dental and Craniofacial 
Research (NIDCR, 2009b, 2011b) indicate the importance of an interdisciplinary 
approach to care for cancer patients, incorporating a constituent of dental professionals.  
However collaboration between disciplines does not always occur (Fulton, Middleton, & 
McPhail, 2002; McGuire, 2003; NIDCR, 2009b, 2011b; Öhrn, 2003).  For patients 
receiving cancer treatment, patient education on oral complications may not sufficiently 
promote optimal oral health.  This may occur when oncology staff members feel 
unconfident in their ability to provide dental-related information, including recognition 
of oral conditions (Honnor & Law, 2002; Southern, 2007; Wårdh, Paulsson, & Fridlund, 
2007). 
By recognizing that oral side effects from cancer therapy can occur in high 
proportions of patients, and that such conditions may be improved, reduced, or 
3 
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eliminated with oral care practices, the importance of patient education on oral hygiene 
(Rubenstein, et al., 2004) and also of patient referrals for pretreatment dental care has 
merit (NIDCR, 2009b, 2011b). Studies and published evidence-based guidelines indicate 
the need for good oral health before cancer therapy as well as good oral hygiene 
practices during treatment to promote and support oral health status (Barker, 2003; 
McGuire, 2006; NIDCR, 2009a, 2009b, 2011a, 2011b; Soga, et al., 2010).  
Unfortunately, achievement of these oral health goals may be precluded by multiple 
factors and barriers to care, in addition to deficiencies in patient education processes 
(Adams, 1996; Encyclopedia of Cancer and Society, 2007; Patel et al., 2012. 
Statement of the Problem 
 The intent of this study was to determine if patients living with cancer receive and 
recall adequate patient education on oral health practices to help sustain oral health 
during cancer treatment.  This study also sought to determine if changes to oral hygiene 
practices were made as a result of patient education content, and if oral hygiene practices 
during therapy conformed to evidence-based dental professional guidelines.  
Significance of the Study 
 Preparing patients living with cancer, through patient education, to better regulate 
oral effects of anticancer treatment is important to patient well-being and subsequent 
oral health. Oral health is priority to oral health professionals.  Deleterious short- and 
long-term oral effects consequential to cancer therapy may affect the physical and 
psychological health and well-being of the patient (Cancerconsultants.com, 2007; Fulton 
et al., 2002; NIDCR, 2009a, 2011a; Peterman, Cella, Glandon, Dobrez, & Yount, 2000; 
Trotti, et al. 2002).  Oral mucositis (OM) has become the most significant patient 
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reported side effect of cancer therapy (Bensinger, et al. 2008). Estimations indicate the 
incidence of OM may be as high as 83% (Vera-Llonch, et al., 2005) to 99% (Elting, et 
al., 2008). Certain oral side effects such as oral mucositis and acute xerostomia may be 
of short duration, while others, such as chronic xerostomia and recurrent caries are 
permanent and may result in ongoing pain, increased need for dental treatment, and 
resulting expenses long after cessation of cancer treatment (Bensinger, et al. 2008).    
 Management of oral complications through early oral health intervention and 
ongoing oral hygiene practices may support patient health and well-being during cancer 
treatment, and improve long-term outcomes related to dental and oral health (NIDCR, 
2009a, 2011a). It is recommended that an interdisciplinary approach to oncology care 
include dental teams working in concert with oncology specialists (Daniel, et al., 2004; 
Keefe, 2007; McGuire, 2003). The National Institute of Dental and Craniofacial 
Research (NIDCR, 2009b, 2011b) acknowledges the potential benefits of professional 
dental hygiene therapy and oral bacterial control via ideal self-care and recommend that 
oncology teams include oral care education in pretreatment counseling, and promote 
pretreatment dental care and ongoing good oral hygiene. To facilitate good oral hygiene 
practices, NIDCR (2009a, 2011a) recommends patients receive education to: brush oral 
hard and soft tissues following each meal and before bed; use an extra-soft toothbrush; 
floss daily all interdental areas that are not sore or bleeding; utilize fluoride 
supplementation; and avoid mouthwashes containing alcohol and foods that promote 
dental caries.  
 Various studies have collected data from oncology staff on practices to care for 
patients, and on oral complications resulting from cancer therapy.  This study did forgo 
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similar framework and instead assessed patient education issues, oral heath and oral care 
practices from the viewpoint of the patient.  
Overview of the Methodology 
 A survey was conducted of 75 patients receiving anticancer therapy at a cancer 
facility in central Washington State. The nonprobability convenience sample included 
consenting participants who met inclusion criteria.  Inclusion criteria was determined 
through communication with facility staff, and verified through interaction with each 
respondent.  Currently patient education protocols utilized by this facility encourage 
patients who receive systemic chemotherapy to: clean teeth and tongue with a soft tooth 
brush; monitor oral cavity for lesions, and contact the physician if lesions occur; rinse 
with a baking soda solution before bedtime and after each meal; and avoid commercial 
mouthrinses. Patients receiving head and neck radiation are further instructed to keep 
their mouth moist with baking soda solution or saline.  These protocols demonstrate 
minimal standards for oral health practices. The current patient education content 
underrepresents ideal maintenance practices to sustain oral health.  Patient education is 
provided in written format. A statistical computer program was utilized to analyze study 
data, establish associations and significance, and describe the   descriptive data.  
Definition of Key Terms and Operational Definitions 
 1.  Cancer therapy affects rapidly dividing cells, attacking cancer cells and also 
other healthy body systems including the oral cavity.   This characteristic of cancer 
therapy may precipitate consequential oral side effects (Barker, 2003; Bensinger, et al., 
2008; Daniel, et al., 2004; Fulton, et al., 2002).  
6 
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 2.  Oral side effects of cancer therapy may be short-term and/or long-term 
conditions.  Common short-term conditions of the soft tissues include oral mucositis 
(also called stomatitis), a condition of the oral mucosal lining that results in 
inflammation, ulceration, pain and potential opportunistic infection.  Long-term 
conditions may involve hard tissues and include adverse outcomes such as radiation 
caries of the teeth and osteonecrosis of the bone.  Xerostomia, a change in consistency 
and/or reduction in the production of saliva varying in degree and duration, may occur 
as both short- and long-term conditions (Bensinger, et al. 2008; Cancerconsultants.com, 
2007; Fulton et al., 2002; Krishnatry, Nachankar, Gupto, & Agarwal, 2011; NIDCR, 
2009a, 2011a; Peterman, et al., 2000; Trotti, et al. 2002). 
 3.  Oral hygiene self-care practices may help control occurrence, severity, and/or 
duration of certain oral side effects such as mucositis (Barker, 2003; McGuire, 2006; 
Soga, et al., 2010). 
 4.  Patient education on oral health topics should include information on the value 
of pretreatment dental care to achieve oral health, and oral hygiene practices and 
products to promote health during therapy (Barker, 2003; McGuire, 2006; NIDCR, 
2009b, 2011b; Soga, et al., 2010) 
 5.  Evidence-based oral hygiene practices and products include: brushing after 
each meal or at least twice daily, with a soft or extra-soft toothbrush; mild toothpaste; 
source of fluoride; once daily flossing; and avoidance of products with chemical oral 
irritants including alcohol mouth rinses and toothpastes with whitening or tartar control 
properties, and strong flavors such as mint and cinnamon (NIDCR, 2009a, 2011a).  
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 6.  Patient education on oral health topics is an important predecessor to facilitate 
management of oral health through good oral hygiene practices (Rubenstein, et al., 
2004).   
Summary 
 Approximately 1.6 million Americans are anticipated to develop cancer in 2011 
(ACS, 2011). During cancer therapy, not only are cancer cells subject to destruction, but 
healthy tissues are also prone to ill effects. During systemic chemotherapy and head and 
neck radiation treatment, the susceptible oral cavity is at risk for serious adverse events 
induced by cancer therapy (Elting, et al., 2008; NIDCR, 2009a, 2009b, 2011a, 2011b).   
 By achieving good oral health prior to initiating cancer therapy, and by following 
ideal oral hygiene practices during treatment, it may be possible to prevent, minimize, or 
reduce the severity and/or duration of certain oral side effects (Barker, 2003; McGuire, 
2006; Soga, et al., 2010).  Education on oral health and oral self-care practices are 
fundamental for the patient to achieve optimal oral health.  
 This study aimed to determine if patients living with cancer receive and recall 
adequate patient education on oral health practices to help sustain oral health during 
cancer treatment.  This study also endeavored to determine if beneficial changes to oral 
hygiene practices were motivated by patient education content, and if oral hygiene 
practices during treatment conformed to professional recommended guidelines. 
 It is expected that study outcomes will indicate that patients do not recall 
sufficient patient education to promote oral health during cancer therapy.  It is also 
anticipated that patients do not modify oral health practices to meet professional 
recommended standards as a result of patient education.   
8 
SURVEY OF CANCER PATIENTS 
 
 
 
Review of the Literature 
 
 
 
 
Overview of Research    
The American Cancer Society (ACS, 2011) estimates the United States cancer 
incidence for 2011 at nearly 1.6 million, surpassing estimates for 2010 by nearly 70,000 
(ACS, 2010).  Factoring in population estimates approaching 312,000,000 (United States 
Census Bureau, U. S. POP Clock Projection, 2011), the projected ratio of US residents 
who will develop cancer this year is approximately1:195.  
While cancer occurs across all race/ethnic backgrounds, there are specific races 
for whom cancer rates are higher.  The Surveillance Epidemiology and End Results 
(SEER) Cancer Statistics Review of the National Cancer Institute (2009) stratify cancer 
incidence by race/ethnicity.  Data inclusive of all cancer sites presented by SEER 
estimates that blacks rank with the highest rate of incidence, followed closely by Whites.  
Hispanics, American Indian/Alaska Natives, and Asian/Pacific Islanders complete the 
strata respectively, all with substantially lower incidence rates.  Besides ethnicity, the 
National Institute of Health (NIH, 2009) reports socioeconomic status (SES) and attained 
educational level may correspond with increased incidence of certain types of cancer, and 
also of diagnosis in later stages of progression.  
  Scientific and lay information on cancer is abundant.   A Google search of key 
terms cancer facts and figures produces over 900,000 related links to various articles, 
organizations, and information about cancer.  Search oral side effects from cancer 
9 
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treatment and unearth 16,900,000 links.  Scientific literature also abounds with numerous 
publications dedicated to cancer information and research.  Search Pubmed using the key 
term cancer and find 2,620,960 results that range from current evidence-based research to 
information dated 1818.  A logical reason for this magnitude of information is the wide 
reaching and devastating nature of the disease. 
  Cytoreductive regimens commonly used for treatment of cancer include radiation 
and chemotherapy.  Contrary to the curative intent of cancer therapies, the treatment 
alone is associated with additional morbidities that at times prove fatal.   Cytotoxic 
cancer therapy attacks rapidly dividing cells, such as cancer cells, but unfortunately does 
not differentiate between the cancer target, and other rapidly dividing healthy cells 
(Barker, 2003; DeBiase, 2008; NIDCR 2009a, 2011a; Trotti & Bentzen, 2004).  
Consequently, during cancer therapy healthy cells comprising important body systems 
are destroyed.  Such is the case with acutely reactive mucosal lining of the digestive tract, 
which includes the oral mucosa of the mouth (Bensinger, et al., 2008; Daniel, et al., 2004; 
Fulton, et al., 2002).   
  Similar to skin, the oral mucosa is the first line of defense against antagonistic 
microorganisms, and also serves as a protective barrier during normal oral function such 
as mastication (Barker, 2003).  As damage from radiation and systemic chemotherapy 
destroy oral mucosa and supportive components that maintain oral homeostasis, 
unfavorable side effects including opportunistic infections and consequential pain may 
become apparent (Bensinger, et al. 2008; Krishnatry, et al., 2011; NIDCR, 2009a, 2011a).  
Furthermore, destruction of protective mucosal lining leads to exposure of underlying 
nerve-laden tissue, with resultant pain a byproduct.  Pain, regardless of cause, coupled 
10 
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with general fatigue discussed by Harrold (2010) and Öhrn & Sjödén (2003), along with 
illness induced by cancer therapy, have the potential to drain patient energy reserves as 
well as extinguish the desire of the patient to maintain good oral hygiene practices.  The 
very procedures that aid in management of plaque accumulations and maintenance of oral 
health are often overshadowed by other primary needs (Honnor & Law, 2002). 
  Multiple complexities contribute to patient ability and desire to maintain oral 
health during cancer therapy.  Besides pain and fatigue, educational and socioeconomic 
barriers disconnect patients from effective assessment and pain treatment (Encyclopedia 
of Cancer and Society, 2007; McGuire, 2003; Karabulu, Erci, Özer, & Özdemir,  2009; 
Williams, Baker, Parker, & Nurss, 1998).  Additionally, individuals with impaired health 
literacy often experience difficulty processing health information (Center for Health Care 
Strategies) (CHCS, Fact Sheet 1, 2005), while unawareness resulting from ineffective 
patient education leaves patients naïve to the importance of adhering to ideal oral health 
behaviors.  Furthermore, inhibited desire for or pursuit of information may be evident in 
patients who perceive low physician empathy (Neumann, et al., 2007) or experience a 
low level of comfort with their physician (Neumann, et al., 2010).  Current therapy 
practices that include self-administered oral chemotherapy regimens are managed by 
patients at home, and promote distance and seclusion from routine face-to-face contact 
with a health care provider (HCP) (Hartigan, 2003).  Patients who fit these descriptions, 
due to a variety of circumstances are likely unaware of the importance of maintaining a 
disease free oral cavity.  Furthermore, they may be unfamiliar with the various, diverse, 
and intense short-term and long-term side effects that potentially accompany cancer 
treatment.   
11 
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Incidence of Oral Side Effects  
Reports on the incidence/prevalence of oral mucositis (OM) vary slightly from 
study to study, per method of cancer therapy, and with individual patients (Potting, et al., 
2008; Vera-Llonch, Oster, Hagiwara, & Sonis, 2005).  Confounding the accuracy of such 
data are indications that some patients do not report oral signs and symptoms to their 
physicians (Öhrn & Sjödén, 2003).  Additionally, symptoms may be under-diagnosed or 
inadequately reported (Honnor & Law, 2002).  Oneshuk, Hanson, and Bruera (2000) 
address this phenomenon in their study, which establishes a non-report rate that 
approaches 50%.  Additional discrepancies between data may arise as individual studies 
utilize OM scoring systems during data collection that differ one from another.  Several 
organizations, including the World Health Organization (WHO Oral Mucositis Scale), the 
National Cancer Institute (Common Toxicity Criteria, NCI CTC), the Western 
Consortium for Cancer Nursing Research (WCCNR scale) and Mucositis Study Group 
(Oral Mucositis Assessment Scale, OMAS) have formulated distinctive yet ambiguous 
formats to facilitate scoring the severity of oral toxicity.  Each scale within an index is 
free to differ in characteristics, descriptions, and scores used to qualify the severity of 
OM.  The diversity between three common scoring systems is depicted in tables 1-3. 
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Table 1   
World Health Organization (WHO) Oral Mucositis Scale 
Score  Oral Symptoms 
0   No oral symptoms 
1   Soreness and erythema 
2   Soreness, erythema, and oral ulcerations.  Patient maintains ability to eat. 
3   Soreness, erythema, severity of oral ulcerations limit nutrition. Liquid diet only 
4   Soreness, erythema, severity of ulcerations restrict intake of all food sources 
 
Note. Adapted from: World Health Organization (WHO) (1979). WHO handbook for reporting results of 
cancer treatment. Geneva. 
 
 
Table 2 
 
U.S. Depatrment of Health and Human Services. National Institutes of Health. National Cancer 
Institute. Common Terminology Criteria for Adverse Events (CTCAE) Version 4.0 
 
Score  Oral Symptoms 
 
1   Asymptomatic or mild symptoms 
2   Moderate pain; not interfering with oral intake 
3   Severe pain; interfering with oral intake 
4   Life threatening consequences; urgent intervention indicated 
5   Death 
 
Note: Adapted from the Common Terminology Criteria for Adverse Events (CTCAE),  
Version 4.0.  (2009).U.S. Department of Health and Human Services.  National Institute  
of Health. National Cancer institute. 
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Table 3  
 
Oral Mucositis Assessment Scale (OMAS) 
 
Ulceration Score    Symptoms  
 0      No lesion 
 1      < 1 cm2 
 2      1 cm2 – 3 cm2 
 3      > 3 cm2 
 
Erythema Score     Symptoms 
 0      None 
 1      Not Severe 
 2      Severe 
 
Note.  Adapted from: Sonis, et. al. (1999). Validation of a new scoring system for the assessment of clinical 
trial research of oral mucositis induced by radiation or chemotherapy.  
Note.  OMAS scale assesses objective and subjective symptoms. Only objective symptoms are  
included in Table 3.  Subjective symptoms include pain, swallowing, and ability to eat.  Subjective 
symptoms are not scored numerically.   
 
Regardless of study designs and idiosyncrasies, mucositis has become the most 
significant patient reported side effect of cancer treatment (Bensinger, et al. 2008). Some 
studies, as discussed in the Trotti, et al. (2003) review, indicate the incidence of OM to be 
as low as 22% for chemotherapy only patients.  Other studies, however, indicate the 
incidence is much greater, ranging from 83% (Vera-Llonch, et al., 2005) to 99% (Elting, 
et al., 2008).  In their 2008 study of 137 patients, Cheng, et al. found nearly 90% 
experienced OM, with 50% of those patients experiencing severe OM of Grade 3 and 4 
on the WHO OM scale.  For patients undergoing hematopoietic stem cell transplant 
(HSCT), OM is among the most commonly occurring adverse side effect (Powell, 
Gidwani, Grupp, & Kolb, 2008).  A systematic literature review of 6181 patients 
involved in 33 randomized clinical trials (RCT) indicates the incidence and severity of 
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mucositis varies with aggressiveness of treatment modality (Trotti, et al., 2003).  The 
Trotti, et al. review found that 100% of patients receiving Altered Fractionation Radiation 
Therapy (RT-AF) experienced mucositis, of which 56% experienced severely debilitating 
grade 3-4 mucositis.  The high incidence of mucositis for patients receiving head and 
neck radiation is supported in the pilot study of Dodd, et al. (2003), and also by 
additional studies that incorporated chemotherapy therapy (Cheng, et al., 2008; Elting, 
2008; Öhrn & Sjödén, 2003) and HSCT (Rubenstein, et al., 2004).                      
Unplanned Alteration to Treatment and Additional Medical Expense  
Adverse oral effects of cancer therapy and methods of management are of concern 
to patients and healthcare providers alike.  In addition to pain experienced with OM, co-
morbidities such as dysphagia, dehydration, and opportunistic infection occur and impact 
treatment. In severe cases, OM results in unplanned interruptions of cancer therapy 
(Vera-Llonch, et al., 2005) for nearly 30% of patients (Bensinger, et al., 2008) and 
requires additional medical treatment, and/or hospitalization for procedures including 
intravenous (IV) rehydration, feeding tube placement for nutrition, antibiotic therapy, and 
pain control (Barker, 2003; CancerConsultants.com, 2007; Elting, 2008; Peterman, Cella, 
Glandon, Dobrez, & Yount, 2000). The Trotti, et al. (2003) systematic review of 
literature indicates that 11% of severe cases resulted in alteration or cessation of 
treatment; approximately 33% of RT-AF patients were hospitalized due to oral mucositis.  
  The unavoidable consequence of additional medical treatment is additional 
medical expense (DeBaise, 2008; Peterman, et al., 2000) on and above the cost of 
planned treatment.  In their study on patients receiving radiation therapy for head and 
neck cancer, Elting, Cooksley, Chambers, and Garden (2007) determined the cost for an 
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episode of OM ranged between $1700-$6000, depending on the grade.  Similarly, in a 
study on patients receiving hematopoietic stem-cell transplantation, Sonis, et al. (2001) 
found expenses for patients with OM ulcerations averaged nearly $48,000 higher than 
those who did not develop ulcerations. The burden of such un-reimbursed expenses is 
often on the patient and family (Barker, 2004).  Peterman’s (2000) retrospective study 
(N=45) at a single cancer treatment facility, determined additional economic expenditure 
resulting from OM resulted in direct medical costs of statistical significance 
(approximately $3000 +/- $1000 per treatment episode). Similarly, the financial burden 
resulting from pain of any cause, measured as the cost of lost production, is estimated at 
$61 billion annually in the United States alone (Encyclopedia of Cancer and Society, 
2007).  Bensinger, et al. (2008) reports additional costs estimated at $25,000 for a 1 point 
OM score increase on the oral mucositis assessment scale (OMAS) and nearly $46,000 if 
the condition is ulcerative mucositis (see Table 2). Chau, Leffe, and Fumoleau (2004), in 
their discussion of the oral chemotherapy drug, capecitabine, suggest that patients who 
comprehend the importance of early intervention will have greater likelihood to minimize 
the occurrence of severe oral side effects and also limit expensive interventions and 
therapy interruptions. 
Quality of Life 
  Additional to pain, and physical and financial impacts, OM, especially in severe 
forms, is attributed to decreased quality of life (QOL) for symptomatic patients 
(CancerConsultants.com, 2007; Elting, 2008; Peterman, 2000; Potting, 2008).  Patients 
diagnosed with cancer are subject to a multitude of negative personal and emotional 
responses that greatly increase patient anxiety, diminish QOL, and in some instances 
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result in clinical psychiatric disorders.  It is estimated that 50% of adult patients living 
with cancer may experience clinical depression (Harris & Moadel, 2007).  Other common 
responses include perceptions such as: loss of control; grief; and worries about death, 
finances, loss of job, and burden on family members (Barker, 2003; DeBiase, 2008; 
Encyclopedia of Cancer and Society, 2007).   Other QOL issues are physical and include 
pain and fatigue, early menopause, decreased libido, impaired cognitive function (Harris 
& Moadel, 2007), plus taste changes and difficulty swallowing that effect nutrition (Öhrn 
& Sjödén, 2003).  Studies by Worthington, et al. (2011), Cheng (2008), and Elting (2008) 
further support patient QOL data. Emotional and physical issues as these vary with each 
individual.  The passage of time and stage of acceptance all have a negative effect on 
QOL. Patients with severe grades of OM, grade 3 and 4 on the WHO scale, had 
significantly lower QOL scores than patients with lower grades of 0, 1, and 2 (Cheng, 
2008; DeBaise, 2008; Fulton, Middleton, and McPhail, 2002; Ohrn & Sjödén, 2003; 
Peterman, et al. 2000).  Studies such as these illuminate additional negative outcomes 
consequential to both cancer diagnosis and OM that may be experienced by patients.    
Patient Education  
  Cancer treatment, due to the nature of its pharmacology and cytotoxicity, is solely 
responsible for several non-mutable oral sequelae. These consequential conditions may be 
exacerbated by events that are under the direct control of the patient—oral hygiene 
practices and early reporting of symptoms.  In their study of 42 children receiving 
chemotherapy, Cheng, Molassiotis, Chang and Wai (2001) found significant reductions of 
the severity of OM as well as associated pain for those intervened through tooth brushing 
and oral rinses of 0.9% saline and 0.2% chlorhexidine (CHX).  Supporting this concept are 
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additional data that suggest professional dental prophylaxis and oral bacterial control via 
ideal home care may help minimize modifiable conditions that accompany OM (Barker, 
2003; McGuire, 2006; Soga, et al., 2010).  Professional guidelines recommended to 
promote oral health during cancer therapy include: brushing after each meal or at least 
twice daily; use of a soft or extra-soft toothbrush; use of mild toothpaste; application of 
prescription strength fluoride; once daily flossing; and avoidance of products with 
chemical oral irritants including alcohol mouth rinses and toothpastes with whitening or 
tartar control properties, and strong flavors such as mint and cinnamon (NIDCR, 2009a, 
2011a). The National Institute of Dental and Craniofacial Research (NIDCR, 2009b, 
2011b) acknowledges the potential benefits of this regimen, and recommends that 
oncology teams include oral care education in pretreatment counseling, and encourage 
pretreatment dental care and ongoing good oral hygiene.  NIDCR (2009b, 2011b) 
indicates the importance of an oral evaluation by a dental team prior to initiation of cancer 
therapy, and promotes this procedure as an opportunity to provide patient education and 
identify possible oral problems. They further add “Regular oral assessment and care are 
necessary during cancer therapy.  Planning and communication between the oncology and 
dental teams can minimize the risk of oral complications and maximize the efficacy of 
dental and supportive care” (p. 3).  NIDCR (2009a, 2011a) duplicates these 
recommendations in their communication to the dental team.    
  To facilitate patient preparedness to exert effective self-management of amendable 
aspects of oral health, they must first be educated on oral hygiene principles and practices 
(Rubenstein, et al., 2004), as well as signs and symptoms of side effects and the need for 
monitoring and early reporting (Chau, et al., 2004).  In updated guidelines focused on 
18 
SURVEY OF CANCER PATIENTS 
 
management of the severity of mucositis, presented by McGuire (2003), and Keefe et al. 
(2007), the Basic Oral Care Group subcommittee of the Mucositis Study Group Guideline 
Panel of the Multinational Association of Supportive Care in Cancer and International 
Society for Oral Oncology (MASCC/ISOO) emphasized oncology treatment centers 
should utilize interdisciplinary development of protocols, utilize strong statements on the 
importance and need for basic oral care and good clinical practice, and employ oral care 
protocols that include staff and patient education (McGuire, 2006).  Öhrn and Sjödén  
(2003) found that patients who received oral hygiene instructions in early stages of 
therapy brushed their teeth significantly more frequently than patients who had not 
received instructions.  However, in their study, Öhrn and Sjödén discovered inconsistent 
delivery of patient education on oral hygiene, with 24% of the study population receiving 
no information whatsoever.  
  Howard K. Koh, Assistant Secretary for Health states in the Forward of the United 
State Department of Health and Human Service (USDHHS) National Action Plan to 
Improve Health Literacy,  
Quite simply, the responsibility is ours as health professionals to communicate in 
plain language. Without clear communication, we cannot expect people to adopt the 
healthy behaviors and recommendations that we champion. When people receive 
accurate, easy-to-use information about a health issue, they are better able to take 
action to protect and promote their health and wellness. That is why health literacy is 
so critical to our efforts in the U.S. Department of Health and Human Services. It is 
the currency for everything we do (USDHHS, 2010, p. iii). 
In their 2009 communication, the CDC mirrors Koh’s statement and adds need for an 
19 
SURVEY OF CANCER PATIENTS 
 
organized and systematic approach.  
  Harrold (2010) indicates existence of extensive documentation regarding the value 
of patient education.  Unfortunately, multiple factors and barriers impact successful 
delivery of patient instruction and education, and also influence patient learning, and 
implementations of information. Such factors include patient stress level; patient literacy 
(Kutner, Greenberg & Baer, 2005); patient’s individual learning style versus written, 
verbal, or visual design of education (Daniel, et al., 2004); interactive communication 
format, utilizing active tense, delivered in small segments, limited in technical and 
medical jargon, and compatible with patient educational and literacy deficiencies (Doak, 
Doak, & Root, 1996); physician empathy as perceived by patient (Doak, Doak, & Root, 
1985; Roter, Erby, Larson, & Ellington, 2007; Neumann, et al., 2010); patient comfort 
with their physician (Neumann, 2007) and chemotherapy alterations to patient cognition 
(Karabulu, Erci, Özer, & Özdemir, 2009; Weis, Poppelreuter, & Bartsch, 2008). 
Secondary to receiving education, the patient must be able to recall specific 
content of the educational concepts they were given.  Rotenberg’s (2005), summary of 
McLeish and Brethower states: “Researchers found that students only hear, write down, 
and internalize about 42 percent of the material presented in a lecture and then forget 50 
percent of that within two months” (p. 11).  Although this statement pertains to students 
instead of patients, it is likely that similar bleak statistics apply to general populations.  
Cancer fact sheets (CHCS, Fact Sheet 5, 2005) indicate that patients recall less than 50% 
of information provided at each medical visit. Studies by Joyce, Caple, Mason, Reynolds 
and Matthews (1969), plus Ley and Spelman (1965) mirror these findings and additionally 
indicate that patients with anxiety levels ranging from low to high exhibit reduced recall 
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of information. Members of this study group have learned through years of experience 
providing patient oral health instruction that it is not uncommon for patients to experience 
altered, limited, or no recall of information received during standard dental hygiene 
treatment where elevated stress was not an influential factor. Öhrn and Sjödén’s  (2003) 
study supports this concept and further indicates some patients do not remember content 
of patient education.  Altered-recall phenomena are due in part to several occurrences such 
as individual coping mechanisms, anxiety (Epping-Jordan, et al., 1999), acute stress 
(University of California, Irvine, 2008), and responses previously discussed that effect 
QOL.  Outcomes such as these may be exacerbated for patients who receive a cancer 
diagnosis, resulting in greater inhibition of recall. As well, Barker (2003) lists “denial, 
anger, anxiety, depression, and hopelessness”  (p. 880), commonly occur post diagnosis, 
and can affect a patient’s ability to learn and recall information.  During times of 
emotional discomfort, anxiety disorders can effect up to 77% of cancer patients (Harris & 
Moadel, 2007).  
  Stress is an additional interference to learning and retention (Daniel, et al. 2004; 
Kim & Diamond, 2002).  Baker, et al. (1996) and Joëls, Pu, Wiegert, Oitzl, and Krugers 
(2006) indicate that stress, which accompanies serious illness, negatively impacts the 
patient’s ability to encode and recall information. In recent years, new data has surfaced 
regarding stress.  For some time it has been accepted that long-term stress can affect 
memory (Joëls, et al., 2006), but now evidence exists that short-term stress also plays a 
key role in recall (University of California-Irvine, 2008). Researchers from the University 
of California-Irvine further indicate the physiologic ability of the brain to form memories 
is inhibited by corticotropin releasing hormones released during acute stress. A patient 
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diagnosed with cancer will most likely experience both acute and chronic stress—both 
factors that negatively influence memory. 
  Additionally, individual coping mechanisms come into play during times of 
distress.  When confronted with the diagnosis of cancer, patient responses include 
disengagement coping and problem avoidance, and patient consciousness may be 
consumed by intrusive thoughts (Epping-Jordan, et al., 1999).  These coping and 
interference mechanisms may alter the patient’s attentiveness to pertinent information 
relayed by the HCP.  Additionally, anxiety and depression impact learning and retention 
(Epstein & Street, 2007). The Epping-Jordan, et al. (1999) study of 80 newly diagnosed 
breast cancer patients also found baseline statistics, taken around the time of initial cancer 
diagnosis, that indicate anxiety and depression is 3-4 times greater than anticipated for the 
non-afflicted population.  In their survey, Epping-Jordan, et al. found 40% of their study 
population experienced clinical-range anxiety, and 34% experienced clinical-range 
depression. This translates to a high incidence of patients with potentially inhibited 
comprehension and retention of information regarding the outcome of their diagnosis, and 
details regarding the management of side effects that may occur with treatment.   
  Also effecting memory, besides the multitude of potential influences evoked by 
stress and individual patient characteristics, studies have found that certain chemotherapy 
drugs can affect cognition.  Data attained from 287 chemotherapy patients by Karabulu, 
et al. (2009) indicate that 90.9% of the study population experienced difficulty 
remembering as a side effect from therapy.  A study by Weis, et al. (2008) stratified 
cognitive deficits related to chemotherapy into subjective and objective tiers.  Evidence 
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of cognitive impairment was apparent in both tiers, although to a lesser degree than 
obtained by Karabulu, et al. 
Patient general literacy and health literacy  
  General literacy and health literacy deficits abound in general populations and 
may inhibit learning and recall of information (Kirsch, Jungeblut, Jenkins, and Kolstad, 
1993; 2002; Wilson, Chen, Grumback, Wang, and Fernandez, 2005).  Wilson, et.al  
(2005) also indicates that health literacy issues are further compounded for patients with 
limited English proficiency. While high school dropout rates have trended downward 
between 1972 and 2008, the current rate persists at 3.5% (Chapman, Laird, & 
KewalRamani, 2010).  Chapman further reports the national status high school dropout 
rate for 16- through 24-year-olds living in the United States in October 2008 rests at 3.0 
million, which translates to 8% of 38 million 16- through 24-year-olds, 
noninstitutionalized and civilian, living in the US.  This group may contribute 
proportionally to the large and perpetual population classified with literacy deficiencies.  
In two large-scale literacy studies conducted by the National Center for Education 
Statistics [NCES] (Kirsch, et al., 1993; 2002) data indicate that approximately 50% of 
Americans fall into basic or below-basic literacy levels.  Accordingly, studies indicate 
that health literacy rates nearly parallel those on general literacy noted by NCES, and 
correspond with level of education (Paasche-Orlow, Parker, Gazmararian, Nielsen-
Bohlman, & Rudd, 2005).  Patients with low functional literacy are less knowledgeable 
about their illness and self-management concepts (Williams, Baker, Parker, & Nurss, 
1998), are less able to care for chronic conditions, utilize more health care services, and 
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find it difficult to follow medical instructions, or give informed consent (CHCS, 2005; 
Barker, 1996).  
  “Patients with low literacy harbor a deep sense of shame, which is reinforced by  
  hospital staff who become frustrated or angry when someone cannot complete a  
  form or read instructions. . . . these patients also may be intimidated and less  
  likely to ask questions or admit they do not understand” (Baker, et al., 1996, pp.  
  329 & 331).  
The Center for Disease Control (CDC) indicates that limited health literacy additionally 
affects the ability of patients to report information to providers and manage chronic 
health conditions (CDC, 2009).  Studies further indicate that individuals who experience 
difficulty reading and understanding written information, rely on non-print information 
sources such as radio and television (Kirsch, et al., 1992; 2003), and receive information 
using visual cues and demonstrations (Baker, et al., 1996).  Due to this, patients with 
limited literacy are best served through verbal and written instruction geared to their 
specific level of learning, complemented by pictures and examples (CHCS, Fact Sheet 6, 
2005).   
  In addition to patient literacy skills, general understandability of health 
information presents an additional barrier to learning. According to the U. S. Department 
of Human and Health Services (HHS: USDHHS) (2010) decades of research confirm that 
current health information is presented in formats that most Americans are unable to use.  
Rudd, Moeykens, and Colton (1999) support this concept, and add that patient education 
materials often mismatch patient literacy. Accordingly, HHS has recognized the 
immensity of this disparity, and consequently focused objectives in Healthy People 2020 
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to improve health literacy of the public, and increase the prevalence of persons who 
report satisfactory communication with their health care provider (HCP), as well as report 
their HCP presented information using understandable language (USDHHS, 2011).  
While not directly associated with understandability of patient education, but reinforcing 
current literacy crisis data and concepts indicating consumers must consent and 
understand their circumstance, the Federal Drug Association (FDA) and United States 
Government have recognized the occurrence of negative consequences arising from 
ineffective and complicated product instructions.  Farley (1997) discusses the FDA 1996 
guidelines imposed to insure over the counter (OTC) drug companies simplify and 
standardize labels to promote consumer understandability and promote safe utilization 
and consumption of medicines, while the National Government enacted public law H.R. 
945 Plain Writing Act of 2010 to ensure Government information is available in 
understandable language.   
  Applying the topic of information understandability to patient education material, 
as indicated on a CHCS (2005) fact sheet, health care institutions must insure and 
document that patients comprehend medical information provided in accordance to the 
FDA, Joint Commission on Accreditation of Healthcare Organizations, and the National 
Committee for Quality Assurance, (CHCS, Fact Sheet 4, 2005).  Sources suggest using 
the “teach back” method, where patients demonstrate or reiterate learning to the clinician, 
to ensure that patients receive and comprehend healthcare information, and also provide a 
method to assess and document patient comprehension and learning (CDC, 2009; CHCS, 
Fact Sheet 5, 2005; Daniel, et al., 2004; Walters, 2010). Although the teach back method 
is well endorsed, in an Australian cancer study on breast/ovarian genetic counseling 
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procedures, counselors displayed behaviors to facilitate active patient involvement in 
only 69% of cases by encouraging patients to use their own words to describe agendas, 
perceptions and questions (Butow & Lobb, 2004).  In Butow and Lobb’s (2004) study, 
contrary to guidelines from Australian National Health and Medical Research Centre that 
urge discussion on prevention, less than 50% of consultations discussed the topic of 
breast cancer prevention, of which the counselor initiated less than 25% of such 
discussions.  While this topic of prevention varies from that of oral hygiene instructions, 
this occurrence provides reason to assume that provider information goals may vary from 
patient concerns, and as a result, information of importance to the patient may be omitted 
during provider-patient interactions.   Walters (2010) additionally suggests better learning 
is facilitated through use of short words and short sentences, with content limited to 
essential information to promote health. Studies included in this review indicate the 
prevalence of impaired literacy and the associated impact on patient learning.  
Theories of learning, health beliefs, and learning styles   
  Implementing patient education that leads to adoption of new health behaviors 
such as adherence to good oral hygiene practices involves additional considerations 
beyond basic presentation of information. Multiple theories of learning exist and 
constitute a descriptive base for patient learning and motivation to adopt health practices 
(Bandura, 1998; Collins, 2011).  An important consideration is to recognize that behavior 
change, especially long lasting change, typically occurs over time (Hack, et al., 2010).  
Additional factors that may influence patient learning and implementation of health 
practices include: patient confidence, beliefs and values; sense of self-empowerment or 
control of an outcome vs. victim of genetics and natural forces; superceding unmet lower 
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level needs; perceived personal threat caused by condition; perceived advantages over 
disadvantages of managing the condition; desire to implement change; self-efficacy and 
readiness to implement change (Bandura, 2004, 2011; Nielsen-Nathe, 2011); and belief 
of being at risk for that condition (Weinstein, 1993). These elements represent hurdles 
that affect personal initiative to implement oral health management practices, and 
accordingly may determine patient readiness, recall, and utilization of patient education. 
  When viewing phenomena that interfere with a patient’s ability to recall 
information, as discussed by Bandura (2004, 2011), Collins (2011), and Hack, et al., 
(2010) it is obvious that many obstacles exist.  Information from Bandura, Collins, and 
Hack indicates that barriers to learning and retention are numerous for cancer patients 
and vary individually.  In addition, as discussed in information released by Pennsylvania 
State University (2009), education is subject to factors that inhibit learning and retention, 
including preferred learning style of patient vs. format of educational material.  Neil 
Fleming’s VARK learning inventory categorizes learning styles as visual, aural, 
read/write, and kinesthetic (Pennsylvania State University, 2009). In their review, 
Pashler, McDaniel, Rohrer, and Bjork (2000) describe theories indicating that the most 
effective learning occurs when the teaching style matches the preferred learning style.  
Additionally, patient education is generally limited in effectiveness and recall if provided 
only as a one-time lesson when such barriers exist.  This is especially true since learning 
and retention are often compromised by stress and other factors. To ensure the patient 
benefits from available education, the material should be presented in multiple formats 
(Chau, et al., 2004; Öhrn & Sjödén, 2003), and repeatedly (Oakley, et al., 2010) for 
optimal learning and retention. Additionally, presentation of patient education is desirable 
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at a follow-up appointment succeeding the information-intensive initial diagnosis.  
Patients of all literacy levels prefer simple and attractive written materials and benefit 
from visual clues for learning reinforcement (CHCS, Fact Sheet 6, 2005).  Data cited in 
this literature review indicate that individual health belief and also learning styles can 
impact patient learning.   
Educator Qualification  
  Oncology medical communities recognize that oral complications accompany 
cancer treatment, however many patients are unaware such complications occur 
(Bensinger, et al., 2008). The National Institute of Dental and Craniofacial Research 
(NIDCR, 2009b, 2011b) recommends patients receive oral hygiene instructions and 
pretreatment oral care to support oral health and quality of life. Education is an important 
aspect of patient-focused and individualized treatment, and a necessary factor to 
minimize or control complications related to therapy (Harrold, 2010).  Patients who are 
not sufficiently informed on all aspects related to cancer treatment including oral side 
effects are, in essence, giving informed consent while not being validly informed. For this 
reason, in addition to health promotion, patient education is of vital importance. The 
personnel responsible for delivery of patient education should be duly learned, feel 
competent with the material, be able to recognize signs and symptoms related to OM, and 
as well, recognize the value of oral health. Sources postulate an interdisciplinary 
approach, including oncology specialists, dental and dental hygiene specialists, as well as 
pharmacists and nutritionists, is the optimal method for informing patients and providing 
supportive care (Daniel, et al., 2004; Keefe, 2007; McGuire, 2003). Dentists, however, 
are generally underutilized (Öhrn, 2003), or are included only after problems occur 
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(Fulton, 2002; NIDCR, 2009a, 2011a), leading to the assumption that they are not the 
likely source to provide patient education. Sources indicate that oncology nurses, in 
regular contact with patients, are in prime position to provide oral health information to 
their patients (Bensinger, et al., 2008; Harris, Eilers, Harriman, Cashavelly, & Maxwell, 
2007; Harrold, 2010; Öhrn & Sjödén, 2003). 
  In a small-scale study (N=40) on the effects of education and chemotherapy 
related fatigue, Godino, Jodar, Duran, Martinez, and Schiaffino (2006) found clinically 
significant initial evidence that individualized patient education provided by calibrated 
nurses helped decrease patient fatigue perception.  Utilizing the Functional Assessment of 
Cancer Therapy Fatigue (FACT-F) for data collection, study outcomes indicate the 
experimental group who received patient education displayed an eleven-point mean score 
improvement in fatigue perception levels.  Conversely, the control group scores did not 
show improvement. Although OM and fatigue are dissimilar symptoms, the results of the 
study show that adequate patient education provided by calibrated nurses can have 
positive impact on the outcome of treatment related side effects.  
  Although a logical choice to perform oral assessments and deliver patient 
education, in many instances oncology nursing staff do not feel assured in their 
knowledge or ability to recognize oral sequelae that accompany cancer treatment 
(Honnor & Law, 2002), nor certain in their ability to provide adequate patient education 
(McGuire, 2003; Southern, 2007). In a previous, unpublished, small-scale survey (N=17) 
and personal interviews conducted by members of our study group, data indicated that 
local nursing students received only a small amount of basic oral hygiene information 
during their formal RN education.  Supporting these findings, Southern’s study of nurses 
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(N=72) indicate less than 10% of their study population received substantial education on 
oral care during their general nursing education, and greater than 43% received no 
education on oral care for patients undergoing cancer therapy. In addition, our 
unpublished survey determined local oncology nurses, although initially limited in dental 
education, found benefit from in-service training that included signs, symptoms, and 
management of OM (Personal interview oncology nurses, 2005).  The in-service post 
survey and exit interviews found the majority of participants felt increased confidence in 
their ability to recognize oral side effects, and as well, counsel patients on ways to 
manage the condition. Besides confidence in their knowledge on oral sequelae and their 
management, Öhrn, Wahlin and Sjödén (2000) found indications that some nurses 
hesitate to perform oral inspections, feeling they are violating patient integrity.  Ohrn’s 
(2003) study indicates that patients do not mirror that impression, but instead welcome 
the nurse’s involvement.  
  Wårdh, Paulsson, and Fridlund’s (2007) study, conducted in Sweden, found that 
following a four-hour training session, oncology nurses and auxiliary nurses (N=242) 
developed greater understanding of aspects related to oral healthcare, while attitudes on 
oral healthcare or specific oral knowledge did not improve.  Additionally, data indicates 
the need for routine healthcare updates for care providers to produce lasting oral 
healthcare provision, and also the need for an oral health care standard in nursing 
(Encyclopedia of Cancer and Society, 2007; Paulsson, Nederfors, & Fridlund, 1999; 
Paulsson, Wårdh, Andersson, & Ohrn, 2008; Potting, et al., 2008; Wårdh, et al., 2007).  
Defined protocols are used in certain high-risk patient settings (Fulton, et al., 2002), 
however, well-established oral healthcare guidelines including a standardized and 
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reproducible OM scale are absent in other less acute settings (Barker, Epstein, Williams, 
Gorsky, & Raber-Durlacher, 2005; Fulton, 2002; Honnor & Law, 2003).  Lack of well-
established standards, coupled with feeling inadequately prepared to manage complex 
OM and hesitancy to provide oral health education, may further minimize staff 
application of prophylactic management of OM (Barker, 2004; McGuire, 2003).  As 
these barriers are addressed, management of OM may become less foreboding.  
  The Internet is an additional potential source of information on oral side effects.  
Objectives included in Healthy People 2020 indicate the importance of utilizing Internet 
as an accessible source of patient education.  However, in their study on patients living 
with cancer (N=500), Castleton, et al. (2010) determined only 80% of the study 
population had access to Internet services, and only 63% actually utilized the Internet to 
search for cancer information.  This mediocre rate of access, plus higher-level literacy 
required to successfully utilize Internet (CHCS, Fact Sheet 6, 2005), presents limitations 
on the feasibility of Internet use.  This emphasizes the importance that health care 
providers, in face-to-face contact, initiate patient education.  
  When viewing education and teaching as a form of communication—a two-way-
interaction between the HCP and patient—it is important to assess variables that impact a 
patient’s willingness to seek information from their HCP.   As well as perceived empathy 
and comfort with physician as mentioned by Neumann (2007; 2010), Hartigan (2003) 
indicates that the process of teaching patients and caregivers should involve steps to 
develop interpersonal rapport, and also promote question asking by the learner. Hartigan 
additionally indicates that patients are less likely to ask questions when they perceive the 
staff are stressed or busy, and further explains that staffing shortages can threaten 
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successful exchange of information. Furthermore, staff shortages and increased workload 
negatively impact provision of oral care (Adams, 1996). Baker, et al. (1996) indicates 
communication obstacles in the form of vocabulary and literacy gaps may occur between 
patient and HCP and leave some patients too intimidated to ask questions.  Cited research 
suggests learning is promoted when educators are confident with the material and when 
good rapport exists between teacher and learner.    
Problem as Developed from Theories and Research 
  The Surveillance Epidemiology and End Results (SEER) of the National Cancer 
Institute (NCI) indicates the prevalence of persons living with previously diagnosed 
cancer surpasses 12 million. Statistical estimates approximate the cancer incidence for 
2011 will exceed 1.5 million new cases (ACS, 2010). Individuals who undergo cancer 
treatment are at risk for developing oral side effects directly related to cancer therapy. 
Oral side effects, common morbidities of cancer therapy, can greatly affect quality of life, 
can inhibit speech, eating, and swallowing, and can be a source of chronic pain 
(Worthington, et al., 2011; Cheng, Leung, Liang, Tai, Yeung, & Thompson, 2009).  
Furthermore, oral side effects such as mucositis may become so severe that 
administration of cancer therapy must be suspended (Krishnatry, Nachankar, Gupto, & 
Agarwal, 2011; Vera-Llonch, Oster, Hagiwara, & Sonis, 2006; Peterman, 2000).   
  Evidence indicates that good oral hygiene can serve to minimize occurrence 
and/or severity of oral sequelae related to cancer therapy.  Patient education on oral 
hygiene techniques is imperative to facilitate patient adherence to good oral hygiene 
practices.  Due to multiple and complex issues that compromise patient learning and 
recall, patient education should be presented in manners and formats that support patient 
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recollection of data.  Currently, due to factors that inhibit learning, and variance 
associated with individual patient learning needs, patients may not be suitably cognizant 
of oral hygiene practices to support oral health during cancer treatment.  
Summary 
 The correlation between cytotoxic cancer treatment and adverse oral side effects 
for cancer patients undergoing therapy is well accepted in oncology circles.  The 
incidence of oral mucositis (OM), in some cases (N=191), has been determined to be as 
high as 99% (Elting, et al., 2008) to 100% (Trotti, et al., 2003).  Severe OM can result in 
interruption to cancer therapy (Bensinger, et al., 2008), inability to eat (Barker, 2003), 
and may necessitate patient hospitalization (Vera-Llonch, et al., 2006).  
  Unfortunately, not all patients living with cancer are aware of the potential impact 
that therapy may exert on the oral cavity, or of the benefits that good oral hygiene 
practices may play in limiting the occurrence and/or severity of such side effects. 
Regrettably, there is inconsistent delivery of patient education focused on oral side 
effects and oral hygiene practices to maintain optimal oral health and assist in control of 
oral ramifications (Öhrn & Sjödén, 2003). Furthermore, there are multiple factors that 
interfere with patient retention of provided education.  Due to these factors and issues 
plaguing consist delivery of patient education, some patients are not adequately prepared 
to manage oral consequences of cancer therapy.   
  Through survey assessment geared to determine the patient’s knowledge on oral 
hygiene practices, it may be possible to identify current content deficiencies.  Gaining 
such data could facilitate compilation of improved and consistent patient education 
formats, purported for oral health benefit and maintenance, and geared to individual 
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learning styles and literacy levels.  Utilizing well-defined protocols to prepare patients to 
better recognize and manage oral side effects of cancer treatment would empower patient 
autonomy.  Additionally, such protocols would sustain guidelines established by the Oral 
Care Group subcommittee of the Mucositis Study Group Guideline Panel of the 
Multinational Association of Supportive Care in Cancer and International Society of Oral 
Oncology (McGuire, 2006), as well as uphold objectives from Healthy People 2020 
(USDHHS, 2011).  
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Methodology 
 
 
 
 
Design 
Overview of study.  The intent of this study was to examine the experience of 
cancer patients with oral health education and subsequent utilization of oral hygiene 
practices.  Oral health status exhibits great potential for deterioration during cancer 
therapy (Bensinger, et al. 2008; CancerConsultants.com, 2007; Krishnatry, Nachankar, 
Gupto, & Agarwal, 2011). Oral health conditions remain better preserved when supported 
by good oral hygiene practices (Barker, 2003; Cheng, et al., 2001; McGuire, 2006; Soga, 
et al., 2010). Evidence-based oral hygiene practices and products include: brushing after 
each meal or at least twice daily, with a soft or extra-soft toothbrush; mild toothpaste; 
source of fluoride; once daily flossing; and avoiding products with chemical oral irritants 
including alcohol mouth rinses and toothpastes with whitening or tartar control 
properties, and strong flavors such as mint and cinnamon (NIDCR, 2009a, 2011a). Good 
oral health and maintenance practices are enabled, emphasized, and supported through 
patient education. Oral health perpetuation supports patient quality of life during cancer 
therapy, whereas poor oral health is deleterious to patient well-being. 
 Patient education to promote oral health should be provided prior to initiation of 
cancer therapy.  Concepts emphasized through patient education should include:  the 
importance of pre-treatment dental consultation and completion of recommended dental 
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therapy; daily oral hygiene practices to maintain oral health; and modalities to manage 
oral side-effects that may accompany cancer treatment.   
Questions and concepts investigated during this study include the following:  
1. Were patients sufficiently knowledgeable on oral hygiene practices to maintain oral 
health? 
2. What were the patient’s experiences regarding: access to oral health information; and 
subsequent utilization of patient education concepts made evident as modifications to oral 
hygiene practices?  
 Following Institutional Review Board (IRB) approval from Eastern Washington 
University and the North Star Lodge Cancer Care Services (NSLCCS)/Yakima Valley 
Memorial Hospital, and preceded by an explanation of study details including potential 
risks and benefits, 75 consenting patients from a cancer treatment center in central 
Washington State were surveyed.   
Problem Statement One: Do patients living with cancer receive patient education from 
oncology centers that promotes knowledge on oral health and hygiene practices?   
Problem Statement Two: Do patients living with cancer modify their oral hygiene 
practices to conform to the professional recommended guidelines?    
 Null Hypotheses. Null Hypothesis 1: Patients living with cancer do not receive 
patient education that promotes knowledge on oral health and hygiene practices.   
Null Hypothesis 2: Patients living with cancer do not modify their oral hygiene practices 
to conform to the professional recommendation after patient education. 
 Variables.   Variables operationalized during this study are defined in upcoming 
variable set descriptions.  The variables are concerned with determining whether, when, 
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and by whom, oral health education is provided to patients.  For each concept, the 
respondents were initially asked to identify if they received oral health education on the 
concept.  To this inquiry, the respondent indicated either yes (positive), no (negative) or 
don’t recall (uncertain).  Further, patients were asked to identify if they received 
information on specific attributes that correlate with each concept.  For data analysis, a 
positive response indicated the patient revealed receiving education on an attribute, a 
negative response indicated they did not select an attribute, and an uncertain response 
indicated they recalled receiving information but could not recall a specific attribute. 
Variable Set One. Process of education on oral health topics  (Survey section 2: 
Questions 4-6) 
i. Was patient education provided (Question 4): Ordered choice 
ii. When was patient education given (Question 5): Ordered choice  
 iii.  Who provided patient education (Question 6): Partially closed ended  
Purpose and intent: This variable set was used to describe patient experience with the 
patient education process. Frequency of variables was determined to establish sample 
characteristics.   
 Variable Set Two. Oral hygiene practices, and changes to oral hygiene practices 
that may be the result of patient education (Survey section 3: Questions 8-26).  
i.   Tooth brushing (Questions 8-12): Ordered choice & Partially closed 
ended   
a. Information given? How often to brush? Type of toothbrush and 
firmness of bristles? 
ii.  Toothpaste (Questions 13-15): Ordered choice & Partially closed ended  
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a.  Information given? Toothpaste options?  Toothpaste used? 
iii.  Flossing (Questions 16-19): Ordered choice & Partially closed ended 
  a. Information given? How often to floss? Flossing purpose? 
iv. Fluoride supplement (Questions 20-23): Ordered choice &  Partially  
 closed ended 
  a.  Information given? Fluoride topics? Fluoride type and frequency? 
 v.   Mouthrinses (Questions 24-26): Ordered choice & Partially closed ended 
a.  Information given? Mouthrinse topics? Mouthrinse utilization? 
Purpose and intent: To determine: patient experience with education on oral hygiene 
topics important to sustain oral health; modifications that occurred to oral hygiene 
practices or products resulting from patient education; and to determine if patient 
practices advanced toward dental professional recommendations following patient 
education. Variables in this set correspond to null hypothesis one and two. 
 To compare before- and after-education changes that occurred to oral care 
practices, a study design similar to a pre-test post-test format was used.  However, in 
contrast to true experimental pre-test/post-test formats, procedures for this study 
represent non-experimental design, indicated by the absence of a strict independent 
intervention.  As a substitute for a traditional independent variable, patient education 
material previously delivered by the cancer center served as a predictor or explanatory 
variable.  Pre-test (before-education) data was gathered Ex Post Facto: Patient education 
had previously been delivered, and modifications to patient practices may have occurred 
subsequent to patient education.   Data serving as before-education (before-) information 
included participant’s self-reported accounting on oral hygiene practices utilized during 
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the time period preceding receipt of patient education. Data serving as post-test (after-
education, after-) data included participant’s self-reported accounting on oral hygiene 
practices utilized following the receipt of patient education. The pre-education 
designation represented time periods that include both pre-cancer diagnosis and also post-
diagnosis before receiving patient education. In addition to the before-/after- information, 
frequency of variables related to learning, exhibited as behavior changes, were 
determined. This study also determined the frequency of respondents who practiced ideal 
pre- and/or post-education recommended guidelines. 
 Patient experience receiving education on the variable topics was represented as 
positive, negative, or uncertain responses to questions 8-9, 13-14, 16-17, 20-21, and 24-
25. Positive modifications to oral hygiene practices/products were operationalized as 
changes between pre- and post-education self-care practices, to more closely approximate 
dental professional guidelines.  Positive modifications to oral hygiene practice were 
represented by patient response to questions 10-12, 15, 18-19, 22-23, and 26. Dental 
professional guidelines include: twice daily brushing (cancer patients benefit from 
brushing after each meal); using a soft or ultra-soft toothbrush; flossing once daily 
(oncology standards on platelet levels will apply for cancer patients); use of toothpaste 
that promotes remineralization and does not promote oral sensitivity (whitening, tartar 
control, and strong flavors may promote pain); avoid mouthrinses that sting and may dry 
oral mucosa, such as those with alcohol; utilize fluoride supplements daily during 
treatment.  
The variables in this set operationalized the concept of patient learning 
demonstrated as positive changes in oral hygiene practices.  Positive changes were 
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operationalized as modifications to oral hygiene practices so that current practice more 
closely approximates dental professional guidelines than practices utilized before patient 
education occurred.  A positive advance, or approximation toward dental professional 
guidelines, was represented by any procedural change, in any one or more oral care 
practice of which the patient received information, to more closely align with 
professional recommendations.  While absolute adherence was preferred, it was not the 
indicator of positive changes. However, absolute adherence was criteria to determine a 
classification of ideal oral hygiene practices. The absence of learning was represented by 
lack of positive modifications by those who were not utilizing ideal practices, and by 
changes to oral hygiene practices that did not advance toward dental professional 
guidelines.  
For patients who indicated receiving patient education on an oral hygiene topic, a 
positive modification to self-care routines related to that topic constituted improved oral 
hygiene practices.  Additionally, the positive modification indicates the revised oral 
hygiene practice better aligns with dental professional guidelines than the previous 
procedures.  For this study, such demonstration of improved practice constituted learning. 
Modification of four or more practices constitute excellent learning through behavior 
change; modification of three practices constituted very good learning through behavior 
change; modification of two practices constituted good learning through behavior change; 
modification of one practices constituted adequate learning through behavior change.  
The exception to this scale occurred with patients who presented with ideal before-/after- 
practices, or those who made negative modifications, or who did not receive patient 
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education on corresponding topics.  Patients who did not receive patient education or did 
not make positive modifications were not assigned into a level of learning. 
 Variable Set Three.  Patient demographics and cancer history (Survey section 1 
and 4: Questions 1-3 and 27-31). Ordered Choice & Partially closed ended 
i. Cancer information (Questions 1-3): Ordered choice, Partially Closed 
ended, & Open Ended 
 ii.  Age, marital status, education (Questions 27, 28, 31): Ordered choice 
 iii. Ethnicity and occupation (Question 29, 31): Partially closed ended 
Purpose and intent: To establish general population characteristics. Frequency of 
demographic variables was determined.  
 Research method or design.  Descriptive data was gathered via survey/interview 
methods from a convenience sample of cancer patients receiving anti-cancer therapy. 
Survey topics included patient biographical information, patient oral health education 
experience, and oral hygiene practice history. Statistical tests were applied to determine 
correlation between oral hygiene practice history and oral health education experience. 
Description of Setting 
 This survey of cancer patients took place at NSLCCS, a division of Yakima 
Valley Memorial Hospital, both located in the city of Yakima, Washington.  This area of 
central Washington is largely agricultural and culturally diverse.  NSLCCS provides both 
chemotherapy and radiation treatment to local area patients, and patients from across 
Yakima County and beyond. NSLCCS is one of approximately 43 American College of 
Surgeons Cancer Programs in the state of Washington, one of five cancer facilities 
located in an 80 mile radius, and one of two locations providing general cancer therapy in 
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Yakima—the other, a smaller center providing only chemotherapy treatment.  Oral health 
patient education provided by this facility encourages patients who receive systemic 
chemotherapy to: clean teeth and tongue with a soft tooth brush; monitor oral cavity for 
lesions, and contact the physician if lesions occur; rinse with a baking soda solution 
before bedtime and after each meal; and avoid commercial mouthrinses. Patients 
receiving head and neck radiation are further instructed to keep their mouth moist with 
baking soda solution or saline.  Patient education is provided in written format.
 NSLCCS was chosen as the setting for this study due to convenience of location 
for PI.  While limiting the location to a single setting and procuring a study population 
from a convenience sample may result in selection bias, the patient pool at NSLCSS is 
relatively large, which facilitated a reasonably sized sample to help moderate effects of 
sampling error.  
 The demographics of Yakima vary from that of Washington State and of the 
United States.  Recent data from the United States Census Bureau (2011) indicates the 
population of Yakima County is defined by a greater percentage of American Indian/ 
Alaska Native and Hispanic residents than Washington State and the Nation, and fewer 
Blacks, Asians, and Hawaiian Natives/ Pacific Islanders.  The consequence of racial 
dispersions unequal to national demographics could result in generation of data that is not 
representative of the nation.  Had the sample population been more indicative of local 
demographics, the resulting data may have provided additional empirical information for 
those groups that vary from state and national rates, wherever they may reside. 
Additional diversities represented in Yakima County, as indicated by the Census Bureau, 
include higher than state and national percentage rates of: persons living below the 
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poverty level; and homes where a language other than English is spoken.  Census Bureau 
data indicates Yakima County displays rates lower than state and national averages for 
the highest attained level of education. Again, these factors impact generalizing the study 
results to the general public, but study outcomes may represent these specific populations 
regardless of geographic location.   
Sample  
 Human subjects protection. Willingness to complete a survey implies consent; 
however for this study additional steps were implemented to secure explicit patient 
consent.  Consent was acquired following presentation of verbal and written information 
explaining the credentials of the principle investigator, the purpose and design of the 
study, and methods to ensure patient privacy and anonymity.  Consent documents were 
available in English and Spanish.  Patients were duly informed of the voluntary nature of 
involvement in the survey, and of their right to refuse participation.  Participants were 
informed study outcomes would be released as a collective of results, ensuring individual 
results are not identifiable. Included on the consent form was information to facilitate 
contact of PI and thesis committee chair.  Additional information included steps to access 
study results upon conclusion of the research.  Patients received a copy of the consent 
form for their personal records.  
 The PI de-identified respondents’ identity and promoted anonymity of collected 
data. Each survey was encrypted with an alphanumeric identification system, 
corresponding to a master list of matched codes.   The master list was used to facilitate 
documentation of respondents’ names alphabetically by first letter of last name and a 
sequential number under each letter category. Alphanumeric format was used to facilitate 
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organization of sample respondent’s names into manageable lists, promoting order during 
data collection. Registration of participant names on the master list was useful to help 
ensure subjects did not inadvertently complete duplicate surveys.  The master list was 
also used to document patient refusals, helping to ensure those patients were not 
approached again to participate.   However, on occasion, a few respondents would 
temporarily refuse, and then later state an interest in becoming a respondent. The sample 
list, as well as the completed surveys and signed consent forms were transported for 
subsequent storage in locking file cabinet in residence of PI.  Survey data was stored 
electronically on a password secured computer program, however subject names were not 
stored electronically.  
 Sample source.  Subject enrollment commenced following IRB approval from 
NSLCCS/Memorial Hospital and Eastern Washington University.   Patients receiving 
cancer treatment from NSLCCS, and who met sample criteria, were regarded as potential 
members of the subject pool.  
 Criteria for sample selection.  Individuals at risk for oral complications from 
cancer treatments comprised the potential sample pool. Patients eligible to participate in 
this study included those receiving systemic chemotherapy and/or head and neck 
radiation from NSLCCS.  Receipt of patient education on oral health topics was not 
requisite for inclusion. Eligible patients served as the list frame (Salant & Dillman, 1994) 
for this study. Potential subjects were required to be of sound mind, capable of providing 
informed consent, possessing cognitive ability to comprehend patient education and oral 
hygiene instructions, and having physical ability to perform personal oral hygiene 
procedures. Individuals were excluded from this study if under age 18, or if cognitively 
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incapable of processing oral hygiene education and instructions, and if physically unable 
to perform self-care oral hygiene practices. Northstar staff was responsible for evaluating 
patient status, through examination of medical record and health history information to 
determine the presence of cognitive limitations that precluded patient participation in the 
study.  Persons who rely on legal-guardian consent for medical or legal procedures, and 
care giver assistance for personal oral hygiene were excluded from this study.  Patients 
whose cancer treatment did not involve systemic chemotherapy and/or head and neck 
radiation were not eligible to participate in this study.  
 Sampling plan.  Nonprobability convenience sample of qualifying and 
consenting patients from NSLCCS was used for this study.  Convenience sampling was 
used for this study due to financial and time constraints of PI.  Furthermore, the 
population of interest is specific to cancer patients receiving treatment, which limits the 
sample pool to cancer treatment facilities, and negates the possibility of true random 
sample methods.  
 Sample size.  NSLCCS receives approximately 550-650 new patients per year.  
Not all new patients characteristically fit the criteria for inclusion in the subject pool.  
Other patients preferred to abstain from the study.  The study goal was to sample 100 
patients, anticipating a response rate of 75%, producing N=75 completed surveys. 
Data Collection 
 Methods. Survey format and face-to-face interview technique, well suited for 
gathering descriptive information, were used for study data collection.  Most respondents 
preferred the face-to-face interview process.  For the sole respondent who completed the 
written survey, the PI hand delivered and collected the survey upon completion.  
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Respondents were registered alphanumerically on the master list at the time the survey 
was delivered. Use of a survey instrument, and face-to-face interview format helped to 
facilitate gathering multiple data sets with minimal financial expenditure. Surveys were 
available in English and Spanish.  The Spanish version of consent and survey were used 
for the only monolingual Spanish-speaking respondent to complete the study. A 
professional Spanish translator was utilized to ensure voluntary and informed consent to 
participate in this study, and to provide PI directed clarifications as needed.  
 Instruments.  The PI developed the survey tool with input from the Thesis 
committee and all graduate faculty from the dental hygiene department, with benefits 
from survey attributes revealed through review of literature, and through the Salant and 
Dillman (1994) text. The survey elicited information on several topics, including 
biographical statistics, cancer data, oral health practice information, and topics related to 
patient education.   
 Biographical information included data on patient age and gender.  Additional 
information encompassed ethnicity, education level, and marital status.   
 Cancer information educed included cancer site and onset.  Further information 
was collected to determine the format of treatment.  
 Oral health data consisted of previous oral hygiene habits, and also changes made 
to oral hygiene routine since receiving patient education or since starting cancer therapy.   
 Education-based topics included incidence of patient recall of receiving pre-
treatment information on oral health issues, patient recall of specific content of oral 
health education, and modifications made to oral hygiene practices following patient 
education.  
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 Survey design included close-ended, partially close-ended and open-ended 
formats. Partially closed-ended questions were utilized to elucidate qualified ‘other’ 
options for answer sets that did not pertain to the respondent’s experience. Close-ended 
questions with both ordered choice and non-ordered choice formats (Salant & Dillman, 
1994), and also dichotomous (yes/no) formats were utilized for demographics, oral 
hygiene practices, patient education experience, and other items where reasonable.  
Open-ended questions were used to gather information on cancer diagnosis and to 
accommodate for additional information the subject might wish to add on the survey 
topics.   
 Cognitive design format, described by Salant and Dillman (1994), was utilized 
when designing the survey. This format can help participants recall specific details that 
may have occurred in a previous time period.  This system incorporates a series of 
questions in a manner to promote patient recall of details of an event that occurred in the 
past.  Cognitive design helps minimize measurement error.  This format is useful for 
attaining more accurate information on dental history and patient education experiences. 
 Care was taken to design the survey in a manner supportive of patient dignity.  
When possible, answer options to personal information were groups into general 
categories or spans, allowing selection of a range of choices instead of a specific 
descriptor.  Steps were taken to minimize respondent burden, allowing questions to be 
answered with ease, and with minimal expenditure of time. 
 Reliability and validity.  Evaluation of the survey instrument to determine 
reliability and validity was achieved through appraisal by thesis committee and graduate 
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faculty from the dental hygiene department.  The thesis committee is comprised in part 
by dental hygiene educators who hold Master’s degrees, and are well-versed on cancer 
concepts.  Given their expertise on oral health and advanced knowledge on cancer issues, 
the committee served as excellent evaluators to determine if the tool accurately represents 
or measures the constructs of interest. Additional input was provided by a faculty 
member knowledgeable on survey methodology. 
 Procedure.  The principle investigator (PI) consulted with NSLCCS scheduling 
personnel and/or charge nurse to determine periods of high patient density. The PI 
focused most visits to utilize periods of high patient concentration, with the intent to 
increase access to patients during the visit.  Each respondent was conferred with on an 
individual bases.  Approximately 5-6 surveys were completed at each visit.   The study 
methodology called to utilize a calibrated Spanish interpreter, available upon advanced 
notice, when needed. However a professional medical interpreter sometimes accompanies 
Spanish-speaking patients during appointments, and was able to facilitate an interview of 
a Spanish-speaking respondent.  If an interpreter was not available, surveying of patients 
with language barriers was not attempted, as validity of acquired information could not 
be assured. The PI visited the facility mainly on high-density days to present the survey 
to qualifying and consenting patients.  The PI planned for multiple 4 hour (or longer) 
visits, until an adequate sample of N=75 was obtained. The PI confirmed with the 
oncology staff those patients who were eligible for enrollment, and willing to participate, 
prior to approaching a patient.  
 After a brief personal introduction and brief description of the study 
(approximately 1-2 minutes), the PI invited patients to participate in the survey/interview. 
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The PI then provided assenting patients a hard copy of the informed consent document, 
plus verbal reinforcement of document content, and of the voluntary nature of their 
participation (approximately 3-4 minutes).  The PI clarified any questions the respondents 
had following the presentation of informed consent information (approximately 1-2 
minutes).  Patient signatures were obtained on the informed consent document. The PI 
collected signed informed consent documents and placed in a file.  A second, identical 
informed consent document was supplied to the patient for their records (approximately 1 
minute).   
 Procedures were followed to de-identify collected data. Upon receipt of 
consenting participant signature, a clean survey was coded alphanumerically, using the 1st 
letter of participant’s last name and a sequential numeric code under each letter category.  
The patient’s name was registered on the master list in the site of the corresponding code. 
 Following collection of informed consent documents, the patients were offered 
the options of completing the study by survey-guided interview format, or by filling out 
the survey on their own.  The sole respondent who preferred to self-complete the survey 
received the survey on a clipboard, along with a writing instrument. During completion 
of the interview format, survey questions and answer options were read to the respondent, 
and the PI recorded the answers. During this format, the patient generally read along with 
the survey questions and answer options as the interview progressed. The exception to 
this was due to vision issues or the unavailability of the patient’s glasses, which initially 
perpetuated the decision to make available the interview option. Both the survey and 
interview process took aproximately10 minutes to complete.   
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Upon completion of the sole self-completed survey, the PI performed a brief field 
edit to ensure legibility, verify that any questions omissions were not inadvertent, and 
that only one answer per question was selected unless otherwise indicated (approximately 
5 minutes).  During an interview, PI and respondent immediately clarified areas of 
uncertainty.   
Following collection of surveys, and field editing procedures, the completed 
survey was placed in file and then transported to the home of the PI for subsequent 
storage in a locking file cabinet.   
The PI input the survey data into a Microsoft® Excel® (2011) program for 
ensuing frequency analysis.  Frequencies were found utilizing SUM, COUNTA, 
COUNTBLANKS, COUNTIF, IF, IF/AND, and division equations.  Components of 
frequency data were later analyzed via Z-Test of Proportions, through an online statistical 
analysis site (approximately 10 minutes).  Each patient who completed a survey received 
a Crest and Oral-B ‘Give Hope Pink Pack’ gift pack, purchased and provided by the PI.  
The gift pack included an Oral-B® Advantage® Sensitive toothbrush, Crest® PRO-
HEALTHTM Sensitive + Enamel shield toothpaste, and Oral-B® Glide® PRO-
HEALTHTM Clinical Protection Floss.  
 The total time expenditure per survey and instruction process was approximately 
15 minutes for the respondent, and 30 minutes for the PI.  There was overlap time that 
involved both the respondent and PI consecutively during that time period. 
Statistical Analysis 
 The PI completed editing, coding, and entry of survey data, in addition to cleaning 
the questionnaires of erroneous data to minimize risk of measurement error.  For this 
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study, erroneous data can be described as answers that appear in conflict to other data 
submitted by the respondent.  Cleaning of data would correspond to seeking clarification 
of the perceived conflict. Data was initially recorded on Microsoft® Excel® (2011) 
spreadsheet, and analyzed using SUM, COUNTA, COUNTBLANKS, COUNTIF, IF, 
IF/AND equations, and simple division to generate data for the data set.  A Z-Test of 
Proportions data analysis program was subsequently utilized for comparative data 
analysis.  
 The following univariate statistical analyses defined the descriptive data: 
Frequency distribution to describe patient characteristics and for participant responses on 
oral hygiene practices.   Patient responses to questions on oral health practices were 
utilized to identify the prevalence of health-promoting modifications made to oral 
hygiene practices.  Such modifications may occur after receiving patient education on 
oral health and hygiene.  A Z-Test of significance at 0.05 level was conducted to see if 
patients have modified their oral hygiene practice after receiving oral health promotion 
education.  
Summary 
This survey study represents a nonprobability convenience sample of 75 patients 
receiving cancer treatment, and at risk for oral complications caused by cancer treatment.  
Oral complications may be partially controlled through good oral hygiene practices 
supported by patient education. This survey gathered information on: sample 
demographics; patient experience gaining oral health education; and patient modification 
to oral hygiene practices following patient education.   
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 The primary examiner was the sole investigator to gain informed consent and 
conduct the survey. An interpreter was utilized during contact with one respondent who 
spoke only Spanish. Upon completion of each survey, the PI completed field edits to 
ensure legibility and usability of provided data.  This was followed by data entry of coded 
responses.  Computer programs were utilized to perform statistical analysis.  
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Results 
 
Introduction 
The American Cancer Society estimated that approximately 1.6 million persons 
living in the United States would develop cancer in 2011 (ACS, 2011). Persons who 
develop cancer often undergo disease management protocols that include chemotherapy 
and/or head and neck radiation.  Oral health status exhibits great potential for 
deterioration during cancer therapy (Bensinger, et al. 2008; CancerConsultants.com, 
2007; Krishnatry, Nachankar, Gupto, & Agarwal, 2011). Anticancer treatment may lead 
to painful oral mucositis lesions (Bensinger, et al. 2008), that may affect the physical and 
psychological health and well-being of the patient (Cancerconsultants.com, 2007; Fulton 
et al., 2002; NIDCR, 2009a, 2011a; Peterman, Cella, Glandon, Dobrez, & Yount, 2000; 
Trotti, et al. 2002).  Severe OM can lead to interruption of cancer therapy (Bensinger, et 
al., 2008), or inability to eat (Barker, 2003), and may necessitate patient hospitalization 
(Vera-Llonch, et al., 2006).  
Oral health status remains better preserved during anticancer treatment when 
supported by good oral hygiene practices (Barker, 2003; Cheng, et al., 2001; McGuire, 
2006; Soga, et al., 2010). Management of oral complications through early oral health 
intervention and ongoing oral hygiene practices may support patient health and well-
being during cancer treatment, and improve long-term outcomes related to dental and oral 
health (NIDCR, 2009a, 2011a).  By achieving good oral health prior to initiating cancer 
therapy, and by following ideal oral hygiene practices during treatment, it may be 
53 
SURVEY OF CANCER PATIENTS 
 
possible to prevent, minimize, or reduce the severity and/or duration of certain treatment 
related oral side effects (Barker, 2003; McGuire, 2006; Soga, et al., 2010).   
Patient oral health education promotes good oral hygiene behaviors during 
treatment, thereby empowering the patient to better regulate oral health and oral effects of 
anticancer treatment.  Oral health and oral health promotion activities are priority to oral 
health professionals.   Currently, methods used to assess oral side effects and evaluate 
essential characteristics of patient education lack consistency between individual 
oncology facilities (Daniel, Domato, & Johnson, 2004).  In addition, patient education 
materials may not always include adequate information on oral health promotion 
activities (Öhrn & Sjödén, 2003).  Additionally, many barriers to learning and retention 
of information exist, further complicating the ability of a patient to recall information 
(Rotenberg, 2005).   
The purpose of this study was to identify if patients on anticancer treatment 
receive and recall adequate oral health promotion information, including education on 
oral hygiene practices to help promote oral health procedures during cancer treatment.  
An additional study goal was to determine if beneficial changes to oral hygiene practices 
were made as a result of patient education content, and if oral hygiene practices during 
therapy conformed to evidence-based dental professional guidelines. 
During completion of this study, data was collected from 75 at-will patients 
(N=75) receiving cancer therapy.  The demographic analysis of the study population 
found participants were predominantly female Caucasians (n=48).  The mean age of the 
sample was 67.   The racial stratification profile varied somewhat from SEER data.  
SEER established that the highest rate of cancer incidence occurred in Blacks, followed 
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by Caucasians.  The characteristics of this study population demonstrated the incidence 
for Caucasians exceeded Blacks at a ratio of 67:1.   
Analysis was conducted on study data to compare the incidence of positive 
modifications to oral hygiene practices of respondents who did, and did not recall 
receiving patient education on the study concepts.  For most concepts, comparative 
statistical analysis revealed no statistical significance, precipitating acceptance of the null 
hypothesis. The exception to this is the mouthrinse concept, which did demonstrate 
statistical significance.  For this case, the larger Z-Score triggered the action to reject the 
null hypothesis.  This signifies that given suitable conditions, patient oral health 
education will promote positive oral hygiene practices.  
Description of Sample 
The study sampling plan involved gathering data from a convenience sample of 75 
patients receiving anticancer treatment from North Star Lodge Cancer Care Service.  Inclusion 
criteria specified patients be: adult; receiving any form of chemotherapy, and/or head and neck 
radiation; physically able to perform oral hygiene self-care; cognitively able to understand the 
oral health promotion material, consent form, and survey questions; legally able to provide 
voluntary consent to participate; and fluent in English or Spanish. Exclusion criteria eliminated 
patients: younger than 18; dependent on a care-giver for oral hygiene care; with cognitive issues 
that prevent comprehension of patient education material, consent form, and survey questions; 
unable to legally provide voluntary consent; and non-fluent in English or Spanish. 
Demographic characteristics of the sample population show respondents were mean age 
67, predominately female (n=53), Caucasian (n=67), and married (n=53).  Thirty-two percent 
(n=24) of the respondents had graduated from High School or received a GED, which represents 
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the most commonly attained level of education.  Table 4 presents a summary of demographic 
data.  Cancer diagnosis characteristics are listed on Table 5. Seventy-four respondents spoke 
English as a first language or were fluent in English.  One respondent spoke Spanish as a first 
language, and completed the Spanish-version survey with the aid of a medical translator fluent in 
Spanish and English.  
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Table 4  
Patient Demographics: Survey questions #27-30 
Demographic Characteristic   Number of Subjects: N=75 
      %  n 
 
Gender: 
Male     29%  22 
Female     71%  53 
Total     100%  N=75 
Ethnicity: 
African American    1%  1 
Caucasian    89%  67 
Hispanic    7%  5 
Native American   3%  2 
Total     100%  N=75 
Marital Status: 
Married    71%  53 
Divorced    15%  11 
Widowed     9%   7 
Single-Never been married  4%   3 
Significant other   1%   1 
Total     100%  N=75 
Years of Education: 
4th-8th grade    8%  6     
9th-12th grade    5%  4 
High School Graduate or GED  32%  24 
Some College    23%  17 
College Degree    7%  5 
Associate Degree   5%  4 
Bachelor Degree   12%  9 
Master or Doctoral Degree  8%  6 
Total     100%S  N=75 
Age: Dispersion and Central Tendency 
 Range      35-90 Years 
 Mean            67 Years 
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Table 5 
 
Cancer data: Type, duration, and treatment. Questions #1-3 
 
Cancer Diagnosis: Type/Location   Number of Subjects N=75 
 
       %    n  
 
Adenocarcinoma    1%  1 
Breast      23%  17 
Colon      17%  13     
Esophagus     3%  2 
Leukemia     13%  10 
Lung    5%  4 
Lymphnodes     5%  4 
Multiple Myeloma    13%  10 
Ovarian      13%  10 
Pancreas     3%  2 
Uterine      3%  2 
Total        N=75 
 
Cancer Diagnosis      How Long? 
 Range      1 month-11 years 
Mean      2.28 years 
 
Type of Treatment     %   n 
 Chemotherapy only    88%  66 
 Chemotherapy and Head & Neck Radiology 12%  9 
 Total         N=75 
 
 
 
Oral hygiene practices of the sample population varied in attributes.  A brief overview of 
pre-cancer, self-chronicled practices revealed: 63% (n=47) performed ideally frequent 
toothbrushing; 45% (n=34) used toothbrushes with ideal soft or extra soft bristles; 29% (n=22) 
flossed with ideal frequency; 39% (n=29) flossed for the ideal purpose; 12% (n=9) utilized 
supplemental fluoride; and 64% (n=48) used mouthrinse.  These values are depicted in Table 6.   
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Table 6 
Pre-test Oral Hygiene Practice Summary: Incidence of ideal practices per concept 
Ideal Practice Characteristic and Question #   Number of Subjects 
       n         % 
10A. Ideal toothbrush frequency (two or more times daily)     47         63% 
12A. Ideal toothbrush bristle softness (soft or extra-soft)      34         45% 
18A. Ideal flossing frequency (at least one time daily)      22         29% 
19A. Ideal flossing purpose (to control plaque bacteria)      29         39% 
23A. Utilized fluoride supplements        9         12%   
26A. Utilized mouthrinse (Any variety)        48         64% 
 
Statistical Analysis 
This study examined patients receiving cancer therapy to evaluate their experience with 
oral health education provided by the cancer care facility.  Subsequent to this, the study 
examined application of that education made evident through patient modification to oral 
hygiene practices.  The study design loosely resembled a pre-test post-test format.  This design 
facilitated comparison of oral health regimens utilized before and after patient education. 
However, in contrast to true pre-test design, the pre-test assessment exemplified a non-
experimental structure and data was gathered ex post-facto.  In lieu of an intervention, 
respondents provided details from memory on oral hygiene procedures utilized before receiving 
the cancer diagnosis.  
Data was recorded on Microsoft® Excel® (2011) Spreadsheet, and analysis was 
completed utilizing SUM, COUNTA, COUNTBLANK, COUNTIF, IF, IF/AND and division 
functions. The outcomes of these formulas represent frequency distributions of demographic 
characteristics, participant responses to concepts on oral health education, and conceptualization 
of modifications to patient oral hygiene practices.  Succeeding and utilizing data obtained with 
the Microsoft® Excel® (2011) format, an online Z-Test of Proportions was utilized to perform 
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comparative data analysis. A Z-Test of significance at a 0.05 level was conducted to see if 
patients modified their oral hygiene practices after receiving oral health promotion education. 
Frequency distributions, used to describe study outcomes, are displayed in table format.  
Frequency tables illustrate the concepts explored by this study depicting respondent experience 
with patient education and also with oral hygiene practices.  Pre-test and post-test data are 
illustrated in table format, as are data defining modifications to practices.  Frequency 
distributions describe characteristics of the entire sample population, and additionally underscore 
those respondents who indicated receiving patient education (yes responders) on any study 
concept. Yes responders and respondents who indicated they did not receive patient education 
(no responders) were included in sample data. 
Data regarding the patient education process displayed on Table 7 indicates 71% (n=53) 
of the respondents recalled receiving information on oral health topics and 64% (n=48 ) received 
information on oral care practices.  Sixty-four percent (n=34) of yes responders for oral health 
topics stated they received the education after diagnosis, but before beginning cancer therapy.  
Thirty-six yes responders (68%) indicated a nurse had provided the training material. 
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Table 7 
Patient education process: Survey questions and response incidence for entire sample. Questions 
4-7 
 
Patient Education Process and Question #  Response  Number of Subjects 
    n          % 
4. Did you receive education on    Yes      53  71% 
oral (mouth) health topics? (N=75)   No      18  24% 
       Don’t recall      4  5%  
       Total    N=75  100% 
 
5. When did you receive information    At diagnosis      6  11% 
on oral health topics? (N=53)     After diagnosis, but  
before treatment began    34  64% 
       After treatment began,  
but no mouth sores    13  25% 
       Total   N=53  100% 
 
6. Who provided the patient oral    Doctor      10  19% 
health education?  (Total N=53)    Nurse      36  68% 
       Nutritionist      1  2% 
       Don’t recall      8  15% 
       Total   a 55-2  b 104% 
          N=53  100% 
 
7. Did you receive instructions on    Yes      48  64% 
oral care practices to follow during    No      22  29% 
cancer treatment? (N=75)    Don’t Recall     5  7% 
       Total   N=75  100% 
 
Note. Question #5 data correlate to ‘Yes’ responses from question #4. 
Note. Question #6 data correlate to ‘Yes’ responses from question #4.  
a
  Two respondents provided two answers. Adjusted total is N=53.  
b
 Indicates excess 4% which correlate to additional answers from a  
        
Of the yes responders for toothbrush topics (N=27), 78% (n=21) recalled receiving 
information on the type of toothbrush to use, and 59% (n=16) recalled being instructed on how 
often to brush.  Ten respondents who completed this section indicated receiving information on 
both topics, creating raw data values that exceed 100%.  Recalculated to sequester the effects of 
dual responses, the proportions show 22% (n=6) reported being informed how often to brush, 
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42% (n=11) indicated receiving information on type of toothbrush to use, and 37% (n=10) 
reporting receiving information on both topics.   See Table 8.  
Table 8                                                                                                                                
Toothbrush topics: Survey question and response incidence of entire sample. Questions 8, 9 
Toothbrush Topic and Question #  Responses   Number of Subjects 
              n         % 
8. Did you receive information on   Yes       27  36% 
toothbrush topics?  (N=75)   No       37  49% 
      Don’t recall      11  15%  
      Total              N=75  100% 
 
9. On which toothbrush topics did you   How often do you brush? 16  59% 
receive information? (N=27)    Toothbrush type     21  78% 
      Other       0  0% 
      Total               a 37-10            b 137% 
          N=27             100% 
 
Note: Question #9 data correlates to ‘Yes’ responses from question #8. 
a
 Ten respondents provided two answers. The corrected total accounts for multiple responses and equates to #8   
   ‘Yes’ responses. 
b
 137% indicates excess 37% that correlates to multiple answers from ten respondents. 
 
 
Pre-test and post-test outcomes on toothbrush frequency and toothbrush type, for 
the entire sample, are displayed on Table 9. The gradient between before- and after- data 
establishes that positive, negative, and no directional modifications to practice procedures 
were evident within the sample.  Tables 10 and 11 depict values of the directional 
modifications by the total population.  For toothbrush frequency, patients with dentures 
(n=7) or combination dentures and implants (n=1) were calculated the same as those who 
had natural teeth.   
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Table 9 
Toothbrush frequency and toothbrush type: Survey question and before-/after-education 
response comparison of sample. Questions 10-12 
 
Toothbrush topic and question #    Response Incidence 
 
                Before Diagnosis        After Diagnosis 
             N=75       N=75 
       n Percent n         Percent 
 
10. Toothbrush frequency:  
 I did not/do not brush my teeth   1 1%  2 3% 
 I did not/do not brush daily. I brush when my  
    teeth felt/feel fuzzy or looked dirty  4 5%  2 3% 
I brush less than 1 time daily   2 3%  4 5% 
I brush 1 time daily    21 28%  20 27% 
I brush 2 or more times daily   47 63%  47 63% 
Total      N=75 100%  N=75 a 101% 
 
11. Toothbrush Type      
 I used/use a manual brush   59 79%  56 75% 
 I used/use an electric brush   22 29%  17 23% 
 I did/do not use a toothbrush   1 1%  2 3% 
 Total                b82-7    c 109%              d 78-3    e101% 
N=75 100%  N=75 100% 
 
12. Toothbrush Bristle Firmness 
 I did/do use soft toothbrush   32 43%  44 59% 
 I did/do use medium toothbrush f  31 41%  22 29% 
I did/do use firm toothbrush g   8 11%  3 4% 
I did/do use sensitive (extra-soft) toothbrush 2 3%  5 7% 
No specific type used    3 4%  3 4% 
 Total                 h 76-1    i102%            j 77-2 i 103% 
       N=75 100%  N=75 100% 
 
a
 Rounding up produced >100%. 
b
 Seven respondents gave two answers.  
c
 Indicates percentage before accounting for b. 
d
 Three respondents gave two answers. 
e
 Indicates percentage before accounting for d. 
f  Pre- and post-test values include 4 respondents with dentures.  
g  Pre-test value include 2 respondents with dentures. Post-test value include 1 patient with dentures. 
h
 One respondent provided two answers. 
i
 Indicates percentage before accounting for f or h, and also effects of rounding up of sums. 
j
 Two respondents provided two answers. 
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Table 10 
Before-/after-education comparison of sample to detect modification to toothbrushing frequency. 
Question 10 
 
Direction of Modification to toothbrushing frequency      Incidence 
 
          N % 
 
Positive modification: Improvement toward ideal practices   6 8% 
No Modification        20 27% 
Negative modification: Practices moved away from ideal   6 8% 
Ideal practices before- and after-      43 57% 
Does not apply         0 0% 
Total          N=75 100% 
 
Note. Ideal practice includes brushing twice daily, or after each meal 
 
Table 11 
Pre-test, post-test comparison of sample to determine modification to toothbrush bristle 
firmness. Question 12 
 
Direction of Modification to Toothbrush Bristles       Incidence 
 
          N % 
 
Positive modification: Switched to softer bristle (soft or extra soft bristle) 17 23% 
No Modification        22 29% 
Negative modification: Switched to more firm bristle    1 1% 
Ideal practices before- and after-                a 28 37% 
Does not apply b        7 9% 
Total          N=75 c 99% 
 
a  Total considers use of either soft or extra soft toothbrush.  The most ideal is extra-soft. No patients utilized extra-
soft both before- and after-. 
b
 Does not apply accounts for denture wearers, where bristle firmness creates less impact. 
c  Percentage proportions did not promote rounding up. Actual proportion is 100%. 
 
Further frequency analysis was applied to data on toothbrush topics from yes responders 
(N=27) to question eight: Responders who selected the yes option signified they did recall 
receiving patient education on toothbrush topics.  Analysis of this data details the changes that 
occurred to toothbrush practices that may have been the result of receiving patient education on 
toothbrush topics. See Table 12. Regarding toothbrushing frequency, analysis revealed 48% 
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(n=13) of yes responders practiced ideal toothbrush frequency both before and after receiving 
patient education, 22% (n=6) made no modifications in toothbrush frequency, 11% (n=3) made 
positive modifications to or toward twice daily brushing, and 19% (n=5) made negative 
modifications by decreasing toothbrush frequency between the before- and after-education 
period, with corresponding after-education practices less frequent than ideal.  Regarding 
toothbrush bristle firmness, analysis revealed  26% (n=7) of yes responders utilized a toothbrush 
with ideally soft bristles both before and after receiving patient education, 30% (n=8) made no 
modifications, 37% (n=10) made positive modifications by changing to soft or extra soft 
toothbrush bristles, 4% (n=1) made negative changes between the before- and after- period by 
converting to more firm bristles, and 4% (n=1) wore dentures so this did not apply.  (Note: 
rounding up of percentages in this category has produced results that exceed 100%).   
Table 12 
Distribution of yes responses for toothbrush topics from questions 10, 12 
Category of Toothbrush Topics. Questions #          Frequency 
         N            % 
10. Toothbrush Frequency Modifications      
     Ideal toothbrush frequency before and after education   13  48% 
     No modifications to toothbrush practices   6  22% 
     Positive modifications to toothbrush frequency   3  11% 
     Negative modifications to toothbrush frequency   5  19% 
     Total        N=27  100% 
 
12. Toothbrush Bristle Firmness 
     Ideal bristles: soft or extra-soft before and after education 7  26% 
     No modifications to bristle firmness    8  30% 
     Positive modifications toward soft or extra soft bristles  10  37% 
     Negative modifications toward more firm bristles  1  4% 
     Does not apply       1  4% 
     Total        N=27  a101%  
 
a
 Rounding up of scores resulted in total >100% 
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Comparative statistical analysis was performed on proportions of yes (n=3) and 
no (n=3) responders who made positive changes to tooth brushing frequency.  Z-Score 
values of 0.00 at a 95% confidence level show no statistical significance when comparing 
the two groups.  Similarly, for the concept of bristle firmness, comparative analysis of yes 
(n=10) and no (n=7) responders who made positive modifications produced Z-Score 
values of 0.431, which again show that results were not statistically significant.  Z-Score 
values attained for toothbrush topics indicate the results may have been the consequence 
of chance, therefore the null hypothesis should be accepted. 
Data on toothpaste education and preferences from Table 13 indicates that 8% 
(n=6) of the sample recalls receiving education on toothpaste topics.  Of those yes 
responders, 66% (n=4) recall instructions on the type of toothpaste to use, 17% (n=1) 
recalls being informed on types of toothpaste to avoid, and 17% (n=1) recalls being 
informed to avoid toothpaste and use baking soda in its place.   Table 14 displays the 
wide variety of toothpaste options being utilized by the sample, and exhibits the before- 
and after-education data.  This data indicates that positive, negative, and no changes to 
toothpaste types occurred within the study sample.  This data also is evidence that many 
respondents are using toothpaste that can be considered less desirable or harsher for 
sensitive mouths (whitening toothpaste 19%, tartar control 17%). Table 15 depicts values 
of positive, negative, or no directional modifications by the total sample population.  The 
ideal practice category was omitted from this analysis, due to the complications created 
by the multifactorial nature of toothpaste, and study methodology that did not include 
methods to isolate ingredients.   
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When determining the direction of modification for toothpaste type a no modification 
score was given if the toothpaste properties remained the same before- to after-education. An 
additional source of no modification presented if one undesirable property was exchanged for 
another (n=1).  A negative modification was determined if an additional harsh property was 
added (n=1). A positive modification was scored for respondents who upgraded toothpaste 
properties to those considered less harsh or with fluoride.  Harsh toothpaste includes those that 
are tartar control or whitening, or  include strong mint or cinnamon flavors.   An additional 
source of positive modifications presented when switching to a baking soda based toothpaste 
(n=1) due to the potential pH neutralizing properties of baking soda.  Denture wearers were 
assessed as does not apply since toothpaste does not directly contact the oral mucosa during 
denture brushing procedures. 
Table 13 
Toothpaste topics: Survey questions and response incidence for entire sample.  Questions 13, 14 
 
Toothpaste Topic and Question #         Responses     Number of Subjects 
 
              N  % 
 
13.  Did you receive patient education    Yes        6  8% 
on toothpaste? (N-75)     No        62  83% 
       Don’t recall       7  9% 
       Total        N=75 100% 
 
 
14.  On which toothpaste topics did you    Types to use       4  67% 
receive information? (N=6)    Types to avoid       1  17% 
       Other        1  17% 
       Total       aN=6 b 101% 
           100% 
 
a
  Total responses correspond to ‘Yes’ responses from question #13. 
b
  Indicates effects of rounding up of sums. 
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Table 14 
Toothpaste preference or type used: Survey question and before-/after- education response 
comparison of sample. Question 15 
 
Toothpaste type and questions #   Pre-test/Post-test Response Incidence 
 
               Before Diagnosis         After Diagnosis 
             N=75       N=75 
       n   %  n           % 
 
15. Toothpaste preference       
Sensitive teeth     11 15%  12 16% 
Whitening     17 23%  14 19% 
Tartar control     19 25%  13 17% 
Fluoride     15 20%  10 13% 
All around care     15 20%  14 19% 
Natural ingredients    0 0%  1 1%  
Remineralize tooth surface   0 0%  1 1% 
Other       26 35%  33 44% 
I did not/do not use toothpaste   3 4%  3 4% 
Total            a N=106 b 142%         a N=101 b 134% 
              N=75 100%           N=75 100% 
 
a
 Total indicates the sum attained before accounting for multiple answers. 
b
 Indicates percentage before accounting for a 
 
Table 15 
Distribution of directional modification to toothpaste type by sample. Question 15 
Direction of modification to toothpaste type      Incidence    
N % 
Positive modification: Improvement toward ideal practices  11 15% 
No Modification       54 72% 
Negative modification: Practices moved away from ideal  3 4% 
Does not apply        7 9% 
Total         N=75 100% 
 
Further frequency analysis was applied to data on toothpaste topics from yes responders 
(N=6) to question thirteen: Responders who selected the yes option signified that they did recall 
receiving patient education on toothpaste.  Analysis of this data details the changes that occurred 
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to toothpaste use that may have been the result of receiving patient education on toothpaste 
topics. See Table 16. Regarding toothpaste type, analysis revealed no (n=0) yes responders 
utilized toothpaste with ideal properties both before and after receiving patient education, 50% 
(n=3) made no modifications to toothpaste properties, 50% (n=3) made positive modifications by 
switching to toothpaste with more ideal properties, and no (n=0) respondents made negative 
modifications in toothpaste choices.  When determining directional modifications of yes 
responders on toothpaste type a positive modification was scored if respondent upgraded to a 
toothpaste considered less harsh to oral mucosa, or one with fluoride (n=1).  An additional 
specification for positive modification presented when a respondent switched to a baking soda 
based toothpaste (n=1) due to the potential pH neutralizing properties of baking soda.   
Table 16 
Distribution of yes responses for toothpaste topics. Question 15 
Yes responders direction of modification to toothpaste type       Frequency 
         N            % 
Ideal toothpaste properties before and after education   0  0% 
No modifications to toothpaste properties    3  50% 
Positive modifications to toothpaste properties    3  50% 
Negative modifications to toothpaste properties    0  0% 
Total                   N=6  100% 
 
Comparative statistical analysis was performed on proportions of yes (n=3) and 
no (n=7) responders who made positive changes to toothpaste properties.  Z-Score 
values of 1.703 at a 95% confidence level show no statistical significance when 
comparing the two groups.  Z-Score values attained for toothpaste properties indicate the 
results may have been the consequence of chance, therefore the null hypothesis should be 
accepted. 
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Data on flossing from Table 17 indicate 29% (n=22) of the total sample recall 
receiving information on flossing.  Of that portion of yes responders, 45% (n=10) recall 
being informed of the benefits of flossing, 32% (n=7) recall instructions on how often to 
floss, and 50% (n=11) recall being provided other information.  Data listed as other 
include: avoid flossing (n=1), floss once per day (n=1), floss to remove food (n=1), floss 
gently to prevent bleeding (n=1), floss with caution to prevent causing mouth sores 
(n=2), don’t floss during treatment (n=2), don’t floss due to low platelet count (n=1), 
don’t recall (n=1), and can’t remember specifics-maybe floss with caution or don’t floss 
(n=1).  As with previous data, several respondents provided more than one answer, 
resulting in raw data totals that exceed 100%.  Table 18 reflects the before- and after-
education comparison data of the entire sample for flossing practices and purpose for 
flossing.  This data indicates 41% (n=31) of before- responders did not floss or flossed 
only when food was stuck during before-education periods. Included in this category are 
8% (n=6) of respondents who wore dentures. The proportion of respondents who did not 
floss increased to 46% (n=34) for post-test data, representing a negative modification for 
the sample. Table 19 analyzes changes to flossing frequency and depicts directional 
modifications by total sample count.  Table 20 depicts directional modifications of 
flossing purpose by the sample. 
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Table 17 
Flossing: Survey questions and response incidence. Questions 16, 17 
Flossing topic and question #   Responses         Incidence 
         N  % 
16.  Did you receive patient    Yes   22  29% 
information on flossing? (N=75)  No   46  61% 
      Don’t recall  7  9% 
      Total   N=75  a 99% 
           100% 
 
17.  On which flossing techniques did   Benefits of flossing 10  45% 
you receive information? (N=22)  How often to floss 7  32% 
      Other   11  50% 
      Total   b 28-6  c 127% 
         
d N=22  100% 
 
a
 Percentage proportions did not promote rounding up. Actual proportion is 100%. 
b
 Six respondents gave two answers. 
c
 Indicates percentage before accounting for a. 
d
 Total (N=22) corresponds to ‘Yes’ responses from question #16. 
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Table 18 
Flossing frequency and purpose: Survey questions and before-/after-education comparison for 
sample. Questions 18, 19 
 
Flossing Characteristic and question #    Response Incidence 
 
               Before Diagnosis         After Diagnosis 
             N=75       N=75 
       n  %  n          % 
 
18. Flossing frequency 
Did not/do not floss/DNA-dentures            a22  29%            b 26 35% 
Did not/do not floss daily. Floss when food  
   is stuck between my teeth   9 12%  8 11% 
Floss 1-4 times per month   7 9%  6 8% 
Floss 1-4 times per week   15 20%  15 20% 
Floss 1 time each day    14 19%  12 16% 
Floss more than 1 time each day   8 11%  8 11% 
Total      N=75 100%  N=75 c101% 
          100% 
 
19. Flossing purpose 
 Because I could/can feel food stuck  
   between my teeth    28 37%  25 33% 
To clean food from between my teeth,  
   although I could not/can not feel it  24 32%  22 29% 
To control plaque bacteria between my teeth 29 39%  29 39% 
Other      9 12%  8 11% 
Total                dN=75 e120%            dN=75 e112% 
       100%   100% 
 
a Total includes 6 respondents with dentures. 
b Total includes 7 respondents with dentures. 
c
  Indicates the results obtained when rounding up.  
d  Indicates total after accounting for multiple answers.  
e
 Indicates raw percentage before accounting for multiple answers. 
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Table 19 
Distribution of directional modification to flossing frequency by sample. Question 18 
Direction of modification to flossing frequency     Incidence    
N  % 
Positive modification: Improvement toward ideal practices  4 5% 
No Modification       37 49% 
Negative modification: Practices moved away from ideal               8 11% 
Ideal practices before and after      19 25% 
Does not apply        7 9% 
Total                   N=75 a99% 
100% 
 
a
 Percentage proportions did not promote rounding up, resulting in a total less than 100%. Actual total is 100% 
 
Table 20 
Distribution of directional modification to flossing purpose by sample. Question 19 
Direction of modification to flossing purpose       Incidence    
N  % 
Positive modification: Improvement toward ideal practices  4 5% 
No Modification       32 43% 
Negative modification: Practices moved away from ideal  7 9% 
Ideal practices before and after      25 33% 
Does not apply        7 9% 
Total                   N=75 a99% 
          100% 
 
a
 Percentage proportions did not promote rounding up, resulting in a total less than 100%. Actual total is 100% 
 
Additional frequency analysis was applied to data on flossing topics from yes 
responders (N=22) to question sixteen: Respondents who selected the yes option signified  
they did recall receiving patient education on flossing topics.  Analysis of this data details 
the changes that occurred to flossing practice or purpose that may have been the result of 
receiving patient education on floss topics.  See Table 21. Regarding flossing frequency, 
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analysis revealed 41% (n=9) of yes responders ideally flossed one or more times each 
day both before and after receiving education, 36% (n=8) made no changes to their 
flossing practices, 5% (n=1) made positive changes by flossing more after receiving 
patient education, 14% (n=3) made negative changes by flossing less frequently, and 5% 
(n=1) classified as does not apply due to dentures.  Regarding flossing purpose, 41% 
(n=9) of yes responders ideally flossed to control plaque accumulations, 36% (n=8) did 
not change their reason for flossing, 5% (n=1) positively amended the reason to floss to 
control plaque bacteria, 14% (n=3) negatively altered their reason to floss to a purpose 
other than plaque control, and 5% (n=1) classified as does not apply due to dentures.  
(Note: Due to rounding up, percentage totals exceed 100%). 
Table 21 
Distribution of yes responses for flossing topics 
Yes responders direction of modification to flossing frequency       Frequency 
Characteristic and Direction of modification    N            Percent 
Flossing frequency 
    Ideal flossing frequency before and after education   9  41% 
    No modifications to flossing frequency    8  36% 
    Positive modifications to flossing frequency    1  5% 
    Negative modifications to flossing frequency    3  14% 
    Does not apply-dentures      1  5% 
Total                    a N=22     b101% 
 
Flossing purpose 
    Ideally flossed to control bacterial plaque accumulations  9  41% 
    No modifications to purpose for flossing    8  36% 
    Positively reformed purpose for flossing    1  5% 
    Negatively altered purpose for flossing    3  14% 
    Does not apply-dentures      1  5% 
Total                     a N=22    b101% 
 
a
  Total N=22 corresponds to yes responses from question #16 
b
  Rounding up of scores resulted in total >100% 
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Comparative statistical analysis was performed on proportions of yes (n=1) and 
no (n=3) responders who made positive changes to flossing frequency.  Z-Score values of 
0.2495 at a 95% confidence level show no statistical significance when comparing the 
two groups.  Values for flossing purpose were identical to those found on flossing 
frequency.  Z-Score values attained for flossing topics indicate the results may have been 
the consequence of chance, therefore the null hypothesis should be accepted. 
Table 22 presents data on the respondent’s recall of receiving information on 
fluoride supplements. Ideally, patients receiving anti-cancer treatment would be utilizing 
a supplemental source of fluoride, in addition to fluoride that is included in most 
toothpaste. Of the small number of yes responders (n=2), 50% (n=1) recalled receiving 
information on the benefits of fluoride, and 50% (n=1) selected other and indicated being 
informed fluoride was in the water.  Table 23 depicts before- and after-education 
utilization of fluoride supplements.  Data in this table indicate 88% (n=66) of before-
education, and 91% (n=68) of after-education respondents forego use of fluoride 
supplements.  Table 24 depicts specific directional modifications by the population. 
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Table 22 
Fluoride topics: Survey questions and response incidence for entire sample. Questions 20, 21 
Fluoride topic and question #   Responses                Incidence 
          N  % 
20.  Did you receive patient    Yes    2  3% 
information on fluoride supplements?  No    63  84% 
      Don’t recall   10  13% 
      Total                N=75  100% 
 
21.  On which fluoride topics did   Benefits of fluoride  1  50% 
you receive information? (N=75)  Types of fluoride  0  0% 
      How often to use fluoride 0  0% 
      Other    1  50% 
      Total              aN=2  100% 
 
a
 Total corresponds to ‘Yes’ responses from question #20 
 
Table 23 
Fluoride use: Type and frequency of sample. Questions 22, 23 
Fluoride topic and question #            Pre-test/Post-test Response Incidence 
               Before diagnosis After diagnosis 
       n %  n % 
22. Type of fluoride supplement 
Fluoride rinse from store   7 9%  6 8% 
Fluoride rinse from pharmacy   1 1%  0 0% 
Prescription toothpaste    1 1%  1 1% 
No fluoride supplements   66 88%  68 91% 
Total                N=75 a99%              N=75 100% 
 
23.  How often fluoride is used 
 I did not/do not use fluoride supplements           b67 89%  68 91% 
 One or more times each week   8 11%  6 8% 
 About 1-3 times each month   0 0%  0 0% 
 About 1-10 times each year   0 0%  1 1% 
 Total                 N=75 100%             N=75 100% 
 
a
 Represents the effects of rounding down 
b
 Data does not match the ‘No fluoride supplement’ total from #23 
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Table 24 
Distribution of directional modification to supplemental fluoride use of sample. Question 22 
Direction of modification to fluoride supplement use        Incidence 
         N  % 
Positive modification: Improvement toward ideal practices  2  3% 
No Modification       57  76% 
Negative modification: Practices moved away from ideal  4  5% 
Ideal practices before and after      5  7% 
Does not apply        7  9% 
Total                    N=75  100% 
 
 Additional frequency analysis was applied to data on fluoride supplements from 
responders who replied yes (N=2) to question twenty. Responders who selected the yes option 
signified they did recall receiving patient education on fluoride supplements.  See Table 25. 
Analysis of this data details the changes that occurred with fluoride supplement use that may 
have been the result of receiving patient education on fluoride topics.  Regarding fluoride 
supplements, analysis revealed 50% (n=1) did not use fluoride supplements and made no 
changes in their use of fluoride supplements, while for the remaining 50% (n=1) the use of 
fluoride did not apply because of dentures. 
Table 25 
Distribution of yes responses for fluoride supplements use 
Yes responders direction of modification to fluoride use       Frequency 
         N            % 
Did not use fluoride supplements and no changes made   1  50% 
Does not apply: Respondent(s) has dentures    1  50% 
Total                 N=2  100% 
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Comparative statistical analysis was performed on proportions of yes (n=0) and 
no (n=2) responders who made positive changes to fluoride supplement utilization.  Z-
Score values of 1.424 at a 95% confidence level show no statistical significance when 
comparing the two groups.  Z-Score values attained for fluoride supplement utilization 
indicate the results may have been the consequence of chance, therefore the null 
hypothesis should be accepted. 
Data on mouthrinse education is depicted in Table 26. Sixty-seven percent (n=50) 
of all respondents recall receiving information on mouthrinses.  Of those yes respondents, 
86% (n=43) recall information on mouthrinse properties to use, 44% (n=22) received 
information on mouthrinse properties to avoid, and 2% (n=1) do not recall the content of 
the information.  Seventeen respondents from the sample provided multiple answers, 
producing total raw percentage rates that exceed 100%.  Table 27 depicts data for the 
sample on before-education and after-education use of mouthrinses.  Positive changes 
were evidenced by an increase in utilization of alcohol-free rinses from 11% (n= 8) 
before- to 13% (n=10) after-education.  In addition, there was decreased utilization of 
antimicrobial rinse from 44% (n=33) before- to 24% (n=18) after-education.  Certain 
antimicrobial rinses, due to the incorporation of high concentrations of alcohol, can 
negatively affect the oral mucosa of patients receiving chemotherapy or head and neck 
radiation.  Alcohol can cause stinging of intact and ulcerated oral mucosa. Additionally, 
alcohol has been found to promote desiccation of oral mucosa.  However, recent 
investigations are questioning the validity of the drying property.   Due to this, decreased 
utilization of alcohol-based antimicrobial rinses can be important to oral health 
maintenance during treatment.  Negative changes were evidenced as the utilization of 
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fluoride rinse decreased from 11% (n=8) before- to 9% (n=7) after-education.  
Impressively, post-test responses show 35% (n=26) indicated utilizing baking soda 
and/or salt water to help prevent or manage mouth sores, 3% (n=2) utilized a prescription 
rinse to manage mouth sores, and 1% (n=1) used an over the counter rinse for dry mouth. 
Table 28 depicts specific directional modifications by the population. 
Table 26 
Mouthrinse topics: Survey questions and response incidence. Questions 24, 25 
Toothpaste Topic and Question #  Responses    Number of Subjects 
         N  % 
24.  Did you receive patient    Yes   50  67% 
education on mouthrinses? (N=75)  No   23  31% 
      Don’t recall  2  3% 
      Total              N=75           a101% 
 
25.  On which mouthrinse topics did   Properties to use 43  86% 
you receive information? (N=50)  Properties to avoid 22  44% 
      Other   1  2% 
      Total             b 67-17            c132% 
         
d
 N=50 
 
a
  Indicates effects of rounding up of sums. 
b
  Seventeen respondents gave two answers.  
c
 Raw data percentage before accounting for multiple responses. 
d
 Clean data corresponds to number of ‘Yes’ responses from question #24  
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Table 27 
Type of mouthrinse utilized by sample. Question 26 
Mouthrinse type and question #   Pre-test/Post-test Response Incidence 
       Before diagnosis After diagnosis 
       N  %  N % 
26. Mouthrinse Type 
Fluoride rinse     8 11%  7 9% 
Plaque control     4 5%  0 0% 
Antibacterial     33 44%  18 24% 
Non alcohol     8 11%  10 13% 
Whitening     1 1%  1 1% 
For dry mouth     2 3%  6 8% 
Other      28 37%  49 65% 
Total                             aN=75  b 112%             a N=75   b 120% 
        100%   100% 
         
a
 Indicates clean data after accounting for multiple answers  
b
 Indicates raw data with multiple answers 
 
Table 28 
Pre-test, post-test comparison to determine modification to mouthrinse usage of sample. 
Question 26 
 
Direction of modification to mouthrinse use        Incidence 
          N % 
Positive modification: Improvement toward ideal practices   32 43% 
No Modification        30 40% 
Negative modification: Practices moved away from ideal   8 11% 
Ideal practices before and after       5   7% 
Does not apply         0   0% 
Total                      N=75 a 101% 
100% 
 
a
  Rounding up of scores resulted in total >100% 
 
Additional frequency analysis was applied to data on mouthrinse topics from responders 
who replied yes (N=50) to question twenty-four. Responders who selected the yes option 
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signified they did recall receiving patient education on mouthrinse topics.  Analysis of this data 
details the changes that occurred to mouthrinse type that may have been the result of receiving 
patient education on mouthrinse topics.  See Table 29. Regarding mouthrinses, analysis revealed 
4% (n=2) used mouthrinse with ideal properties both before and after patient education, 32% 
(n=16) made no modifications to their mouthrinse type, 50% (n=25) positively changed their 
mouthrinse to one with more ideal properties, and 14% (n=7) negatively changed their 
mouthrinse to one with less desirable properties.  When determining directional modifications of 
mouthrinse type, a negative score was assigned if fluoride rinse was replaced by either salt-water 
rinse or dry-mouth rinse (n=3).  Although each option offers benefits during cancer therapy, the 
decision to favor fluoride over other options was based on the likely long-term positive outcomes 
afforded by fluoride use, versus the typical short-term outcomes resulting from salt-water and 
dry-mouth rinses. A positive modification was scored for respondents who reported eliminating 
alcohol based antimicrobial mouthrinse (n=9).   
Table 29 
Distribution of yes responses on mouthrinse topics 
Yes responders direction of modification to mouthrinse topics       Frequency 
         N               % 
Ideal use of mouthrinse before and after patient education    2    4% 
No modifications to type of mouthrinse used    16  32% 
Positive change to type of mouthrinse used    25  50% 
Negative changes to type of mouthrinse used      7  14% 
Total                    N=50  100% 
 
 
Comparative statistical analysis was performed on proportions of yes (n=25) and 
no (n=7) responders who made positive changes to mouthrinse properties.  Z-Score 
values of 2.226 at a 95% confidence level indicate statistical significance when 
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comparing the two groups.  The larger Z-Score value attained for mouthrinse properties 
indicate the results were not obtained by chance.  In this case, the null hypothesis is 
rejected.   
A numerical summary of yes responses for each concept, including sample proportion 
and percentage values, is represented in Table 30. 
Table 30 
Numerical summary of yes response incidence by concept. Questions 4, 7, 8, 13, 16, 20, 24 
Concept and question #        Incidence 
        N  % 
#4. Oral health topics      53 71% 
#7. Oral care practices      48 64% 
#8.  Toothbrush topics a      27 36% 
#13. Toothpaste a      6 8% 
#16. Flossing a       22 29% 
#20. Fluoride supplements a     2 3% 
#24. Mouthrinse a      50 67% 
 
a
 Represents oral hygiene practices that may influence oral health during cancer therapy  
To fulfill methodology guidelines established to exemplify achieved level of learning, 
data from each respondent was analyzed to establish links between yes response concepts (yes 
concepts) and positive modification to the corresponding practice. For this evaluation, toothbrush 
type was excluded from analysis. Guidelines stated excellent learning through behavior change 
would be represented by positive modifications to four or more oral hygiene practices that 
corresponded to a yes concept.  Additional ordinal levels of learning were classified as: very 
good, represented by three positive modifications; good, represented by two positive 
modifications; and adequate, represented by one positive modification. Frequency distributions 
indicate 76% (n=56) of respondents acknowledge one or more yes concepts. Of this sample 
subset, 57% (n=32) of all respondents made varying degrees of changes that may have been the 
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result of learning through patient education.  Of those cases, 2% (n=1) displayed excellent 
learning; 4% (n=2) displayed very good learning; 7% (n=4) displayed good learning; and 45% 
(n=25) showed adequate learning.  Other respondents who received patient education did not fit 
into the categories of learning.  In these cases, the respondents either: where utilizing ideal 
practices during before- and after-education periods; made no changes to practices; or made 
negative modifications to practices.  Frequency analysis, for the purpose of establishing a pattern 
of learning was not applied to the data from the remaining respondent since the outcomes 
produced would not augment the intent of this study.   
Summary 
For most oral hygiene concepts examined in this study, comparative data analysis 
outcomes demonstrate no statistical significance when comparing the positive modifications of 
yes and no responders.  The resulting low Z-Score values indicate changes to oral hygiene 
practices were the likely the result of chance. Due to this, the null hypothesis should be accepted, 
indicating positive modifications that did occur were not precipitated by patient education. The 
exception to this judgment is evident with the mouthrinse concept, where statistical significance 
was determined.  In the case of mouthrinse topics, Z-Score values indicate the results did not 
stem from chance, therefore the null hypothesis was rejected.  The alternative indicates outcomes 
were the result of patient education.   
Varying degrees of learning appear evident for less than half of the respondents.  Levels 
of learning were stratified as excellent, very good, good, and adequate. The ordinal scale used to 
establish learning examines only positive modifications that correlate to yes concepts, excluding 
toothbrush type.  While results of this evaluation format display a degree of learning, the 
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limitations of the design produce data that is weak when establishing learning.  Other than 
frequency, no additional comparative analysis was applied to this data. 
Noting the majority of the evaluated concepts did not reveal statistical significance, and 
only 45% (n=25) of the yes respondent subset modified a single practice related to a yes concept, 
and only 13% (n=7) made improvements to one or more oral hygiene practices, leads to the 
conclusion that current oral health promotion activities are not generating a high incidence of 
positive modifications to oral hygiene practices.   In contrast to this occurrence, the statistically 
significance results produced by the mouthwash concept indicates that oral health promotion 
education has the impetus to promote positive modifications when conditions align.   
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Discussion  
Summary of Major Findings  
Utilizing patient education activities to promote oral hygiene practices during cancer 
therapy is important to patient oral health and well-being. Oral health and well-being of all 
people is priority to oral health professionals.  Deleterious short- and long-term oral effects 
consequential to cancer therapy may affect the physical and psychological health and well-being 
of the patient (Cancerconsultants.com, 2007; Fulton et al., 2002; NIDCR, 2009a, 2011a; 
Peterman, Cella, Glandon, Dobrez, & Yount, 2000; Trotti, et al. 2002).  The concepts explored in 
this study include patient recollection of oral health information presented during the patient 
education process at a cancer care facility. Additionally, this study explored patient utilization of 
the information on oral health made evident as positive modifications to oral hygiene practices to 
more closely approximate evidence based recommendations of dental professionals and 
oncology specialists.  
During completion of this study, data was gathered from 75 at-will participants.  The 
sample demographic blueprint was defined by 71% women (n=53), 89% of Caucasian ethnicity 
(n=67), and 69% were married (n=52).  The education level mode was high school graduation or 
equivalency, selected by 32% of the respondents (n=24).  Of the remaining sample, 13% did not 
complete high school, and 55% completed varying stages of college (n=41).  
A survey was utilized to determine if respondents recalled receiving patient education on 
common oral hygiene topics that include toothbrushing and toothbrush types, toothpaste, 
flossing, fluoride supplements, and mouthrinses.  Additional data was gathered on patient oral 
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hygiene practices to assess modifications that may have resulted from patient education. To 
facilitate this, each respondent was asked to provide an accounting of oral hygiene practices 
utilized previous to their cancer diagnosis to represent before- (pre-test) practices.  Each 
respondent also provided an accounting of current practices, to represent after- (post-test) 
practices.  Comparison and analysis of before- and after- data allowed determination of 
modifications that occurred to oral hygiene practices that may have been the result of patient 
education.  
Survey outcomes indicate patient recollection of receiving information on oral health 
concepts varies between topics.  The portion of the subjects who acknowledged recall of 
receiving patient education on a concept (yes concept) indicated their recollection by responding 
yes (yes responders) to relevant questions. An evaluation of yes responder data details the 
following incidence by concept: toothbrushing 36% (n=27); toothpaste 8% (n=6); flossing 29% 
(n=22); fluoride supplements 3% (n=2); and mouthrinses 67% (n=50).  These values show that 
relatively small proportions of the sample recall receiving information on oral health topics.  The 
exception to this trend is found with the mouthrinse topic, which observed 67% (n=50) with 
recall of receiving information.  
Comparison of before- and after-education data produced values that varied between 
topics.  Outcomes also varied when comparing the responses of the entire sample to data from 
yes responders.  Regarding toothbrush topics for the entire population, 8% (n=6) made positive 
modifications to toothbrush frequency and 23% (n=17) made positive modifications to bristle 
softness.  In comparison, for yes responders (N=27), 11% (n=3) made positive modifications to 
toothbrushing frequency and 37% (n=10) made positive modifications to bristle softness.  
Regarding toothpaste topics, of the entire population, 15% (n=11) made positive modifications, 
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whereas 50% (n=3) of the yes responders (n=6) made positive changes in toothpaste properties.  
Data on flossing, for the entire population, indicate that 5% (n=4) made positive modification in 
flossing frequency as well as in flossing purpose.  Similarly, for yes responders (N=22), the 
percentage of positive modifications remained stable at 5% (n=1), proportionate to the size of 
the yes subsets.  Evaluation of fluoride supplement utilization indicates that 3% (n=2) of the 
entire population made positive modifications to their use of fluoride supplements.  However, 
none (n=0) of the yes responders (n=2) made modifications to fluoride use and exemption was 
assigned to 50% (n=1) due to dentures.  Examining mouthrinse data, 43% (n=32) of the total 
sample made positive modifications to mouthrinse use, as did 50% (n=25) of the yes responders 
(n=50).  
Z-Score values were determined to establish significance levels for positive modifications 
to each concept.  To yield this data, analysis was applied to compare the values of yes responders 
who made positive modifications with no responders who made positive modifications. 
Resulting Z-Score values are as follows: Toothbrush frequency (0.00), Toothbrush bristle 
firmness (0.431), Toothpaste type (1.70), Flossing frequency and purpose (0.25), Fluoride use 
(1.42), and Mouthrinse (2.23).  Statistical significance was establishsed only for the mouthrinse 
property concept, prompting the decision to reject the null hypothesis for this topic alone.  
Statistical significance was absent for all remaining topics, resulting in the decision to accept the 
null hypothesis for these cases.  Absence of statistical significance for the majority of the 
concepts evaluated in this study indicates that current oral health promotion activities available 
for this sample did not produce oral hygiene modifications that align with dental professional 
guidelines nor oncology recommendations. 
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Levels of learning were established in addition to evaluation for statistical significance. 
To designate the level of learning related to patient education, yes concepts (excluding 
toothbrush type) for each respondent were evaluated for positive modification to the 
corresponding oral hygiene practice.  Seventy-six percent (n=56) of the sample acknowledged 
one or more yes concepts. The level of learning was signified according to the sum of positive 
modifications corresponding to yes concepts. An ordinal scale was defined to establish degrees 
of learning. Data indicate that 2% (n=1) displayed excellent learning, 4% (n=2) displayed very 
good learning, 7% (n=4) displayed good learning, and 45% (n=25) showed adequate learning.  
Data from the remaining yes responder sample (n=24) did not fit into the described categories of 
learning, nor did it align with the purpose of this study. Due to this, stratification into level of 
learning tiers was not completed for this group.  
Discussion 
Significance.  This study established baseline data indicating the recall and utilization of 
oral health promotion education by patients receiving cancer therapy.  Utilization of oral health 
education was conceptualized as positive modification to oral hygiene practices to more closely 
approximate evidence based guidelines.  
Comparative data analysis indicates that no statistical significance exists, and the null 
hypothesis is accepted for the following concepts: toothbrush topics, toothpaste topics, floss 
topics, and fluoride utilization.  For these concepts, oral hygiene instructions did not promote 
positive modifications to oral hygiene practices.  In contrast to this, statistical significance was 
established for data on mouthrinse topics.  For this concept alone, the null hypothesis was 
rejected, indicating patient education does promote positive modifications to oral hygiene 
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practices.  Additionally, the positive modifications exemplified by this concept were such that 
oral health would be better sustained during cancer therapy. 
Relationship to previous research.  Literature on similar previous studies is not 
abundant.  Multiple studies, such as those by Potting, et al., (2008) and Trotti, et al. (2003), have 
explored the occurrence of oral side effects of cancer therapy.  Other studies have looked at costs 
(Sonis, et al., 2001) and potential methods of management of side effects (Barker, 2003; Vera-
LLonch, et al., 2005).  Studies, as these, amassed data from the perspective or role of the 
healthcare provider.  No previous studies were found that looked at oral health practices or 
patient education from the perspective of the patient.  There are studies, however, that look at 
recall of patient information at health visits.  Cancer fact sheets (CHCS, Fact Sheet 5, 2005) 
indicate patients recall less than 50% of information provided at each medical visit. Studies by 
Joyce, Caple, Mason, Reynolds and Matthews (1969), plus Ley and Spelman (1965) mirror these 
findings and additionally indicate patients with anxiety exhibit reduced recall of information. 
Explanations of unanticipated findings.  In addition to numerous circumstances and 
complex issues that may inhibit memory, additional impact may have arisen from the method by 
which the patient education was presented.  Patient oral health education at NSLCCS is provided 
mainly in written format, and is included in an organized binder of important information 
provided to each patient.  Written format may have been effective for respondents who prefer 
that format for learning.  However, written format may not have been as effective for patients 
who learn best through visual, auditory, or psychomotor designs.  Written formats are also not as 
effective for individuals with lower level literacy.  This impact is especially evident when 
material is written above a 7th grade level, which is the case with much medical information. The 
written format of information may have been responsible, in part, for the low percentage of yes 
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responders.  Several respondents verbally volunteered they knew of the existence of oral health 
information within their binder, but disclosed they had not read the material. 
Positive modifications were mutually made to oral hygiene practices by yes responders 
and also those who indicated they did not receive patient education (no responders).  Several no 
responders volunteered they had received and followed patient education provided by their 
dental hygienist, dentist, or acquaintances in the dental field.  Another indicated taking steps to 
find oral hygiene information from outside sources such as Internet.  Other than volunteered 
information, data was not collected on additional sources utilized for acquisition of patient 
education. 
Numerous elements of the original study plan required modification during 
implementation. It was initially anticipated that the PI would gather approximately 15 surveys 
during each four-hour visit.  This rate proved to be lofty. Instead of this rate and timeline, most 
visits were six to seven hours long, and resulted in completion of approximately five to six 
surveys.      
It was also anticipated each respondent would complete the study survey without 
significant assistance from the PI.  However, this plan was modified almost immediately upon 
initiation the study.  In contrast to the original plan, the majority of the data was gathered by 
survey-guided interview format, where the PI would read the questions and answers to the 
respondent, and then indicate the patient’s answers on the survey.  During this process the 
respondent read along on the survey when possible.  Multiple reasons precipitated this change in 
format that occurred with the first interview.  Several reasons for the survey-interview revision 
include the following patient oriented reasons: did not bring reading glasses; need new 
prescription for glasses; blurry vision; shakey hands; tingling of fingers; arthritis in hands; and 
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patient preference.   This adaption to the format produced fortuitous results. As a bonus for the 
respondent, the interview format allowed immediate explanation of unclear survey questions, 
and for the PI it allowed easy clarification of patient responses, and cleaning of data at the point 
of delivery.  
An additional variation to the original plan occurred with the process of obtaining 
informed consent.  This modification was the result of the clinic layout, and staggered scheduling 
of patients that precluded presenting and gathering information from multiple respondents at one 
time.  Instead of completing the process in groups as planned, consent was gathered individually.  
In addition, the PI read the consent data to each respondent, who read along on the consent form, 
when possible.  
The original study protocol did not account for input by family members who were 
present during the survey.  In several instances, those present during the survey were also present 
during the patient education process.  In these cases, the family member would sometimes offer 
suggestions to the respondent, to help promote accuracy of the response.  To accommodate for 
this potential, it was necessary to advise the respondent and the guest that answers should be 
provided solely by the patient, without input from the guest. 
Further circumstances required modifications during data analysis.  The study format did 
not account for patients with dentures, and certain concepts such as flossing frequency did not 
pertain to denture wearers.  Due to this, the variable was counted as does not apply (DNA).  The 
DNA category was not originally a survey response option, so a side note was added during data 
collection.  Besides dentures, the study format did not account for patients who were receiving 
treatment for a second occurrence of cancer.  Also, the format did not account for those who 
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received patient education from a different cancer care center.  In both cases, the patient was 
advised to consider only the most current events.  
The original survey design allowed for a skip question pattern for respondents who did 
not recall receiving education on individual concepts.  The skip question pattern facilitated a 
bypass of specific post-test information. However, the skip question pathway did not promote 
gathering of sufficient and important data.  The skip pattern did promote discovery of 
modifications that occurred with the yes responders, but it negated the option to compare 
modifications for the entire sample. This was recognized during the first survey, and the skip 
pattern was easily overridden during the interview process, or by verbal instructions of the PI.  
It was anticipated patients who met the inclusion criteria would be invited to complete the 
survey.  However, the decision was made between the staff and PI to exclude patients who had 
just started treatment.   It was discussed new patients might be overwhelmed from the recent 
diagnosis.  Additionally, new patients likely had insufficient time to make modifications to oral 
hygiene practices.  Patients diagnosed one month or longer were included in the study.  
Regarding the sample population, it was anticipated a larger percentage of mono-lingual 
Spanish speaking patients would make up the sample.  However, this was not the case.  While 
there were several bi-lingual English-Spanish speaking patients, only one respondent required 
the assistance of an interpreter.  The interpreter who assisted with this patient was a professional 
medical interpreter utilized for medical appointments, and scheduled to be with the patient 
during the cancer care appointment.  The professional interpreter was utilized due to immediate 
availability, instead of the planned interpreter who was available upon advanced notice. 
An unanticipated difficulty arose when determining the direction of modification for 
toothpaste use.  The direction of modification was problematic due to the multifactorial nature, 
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and many variations and combinations of properties currently available in toothpaste.  In some 
cases, one ideal property was replaced by a different ideal property, or one undesirable property 
was replaced by another undesirable property.   
The planned format for data analysis was changed from the originally planned use of 
SPSS software and the Binomial Test of Significance, to the Z-Test of Proportions.  This 
modification was due to the availability of a Z-Test data analysis program, and the similarity of 
results obtained by the two data analysis formats.  
Difficulty arose when determining the level of learning that resulted from patient 
education provided by the cancer treatment facility.  Complications developed when attempting 
to account for variations that were not represented by the ordinal scale and not described in the 
methodology framework.   Greater than 50% of respondents did not fit into the ordinal 
descriptions used to represent learning. Along with this, when evaluating the level of learning, 
toothbrush type was excluded during analysis.  This exclusion was due to complications similar 
to those experienced with toothpaste use during analysis for direction of modification.  In 
addition, the information that would be gained from this data would not promote the intent of 
this study.   
Implications  
An implication of this study stems in illumination of the potential of oral health education 
to affect positive behavior modification to oral health practices.  This was made evident by 
comparative analysis of mouthrinse data, which found statistical significance in support of this 
concept. To facilitate good oral hygiene practices, NIDCR (2009a, 2011a) recommends patients 
receive education to promote oral hygiene practices.  Utilizing good oral hygiene practices 
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during cancer therapy has been shown to minimize the severity and/or duration of oral side 
effects of cancer therapy (Cheng, Molassiotis, Chang, and Wai, 2001).  
Analysis of data extracted from respondents, all of whom received written format 
education from the cancer care facility, has provided evidence suggesting that written format 
alone is not sufficient to promote behavior modification for all patients.  Therefore, this study 
implies that a written format, as a sole source of health promotion activities, is not sufficient to 
support behavior modification.  Presentation of information by any single format is of limited 
effectiveness for persons who prefer other learning methods. In accordance to this, this study 
additionally implicates a need for modifications to oral health education programs, to include 
multiple learning formats, to positively impact greater proportions of the patient population.  
Domato, et al., (2004), indicates learning is best promoted when learning formats match the 
preference of the learner. The goal of this implication is to promote improved oral hygiene 
practices by patients from all preferred learning styles, not limiting the potential benefits to those 
who prefer the facility-available format.  In addition to multiple learning methods, it is advisable 
that health promotion programs include follow-up sessions to repeat, reinforce, and clarify 
concepts (Oakely, et al., 2010).  Furthermore, use of multiple learning formats is recommended 
to help meet the needs of patients with varying levels of literacy (Kirsch, et al., 1992; 2003; 
Baker, et al., 1996; CHCS, Fact Sheet 6, 2005). 
Resulting from study data, and in consideration of the need for oral health promotion 
activities to occur in multiple formats, this study implies specific seminar format classes would 
be effective for the patient education process.  Presented in this format, patients would attend a 
class guided by an information specialist, who presents information using multiple 
methodologies, and include a time for questions and answers.  Dental hygienists would be 
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involved as an interdisciplinary member of the education team, providing information on oral 
health and hygiene.  Utilization of an interdisciplinary team is promoted in scientific literature as 
the optimal method for informing patients and providing supportive care (Daniel, et al., 2004; 
Keefe, 2007; McGuire, 2003). 
Further implications include the need to develop a standardized oral health promotion 
mechanism for patients receiving cancer therapy.  Daniel, Domato, & Johnson (2004) indicate 
the absence of standardization in the characteristics of patient education formats between 
oncology centers.  Patient materials may not always include adequate information on oral health 
needs (Öhrn & Sjödén, 2003). Essential elements of the patient education instrument should 
include multiple formats to support multiple learning styles and levels of literacy.  Further, the 
program design should ensure the material is presented to the patient during a learning session.  
This mechanism to assure provision of patient education is appropriate because several 
respondents volunteered they had not read the oral health information.    
Limitations 
Limitations accompany this study.  Additional extraneous variables and biases may have 
occurred as a result of convenience sampling of cancer patients from a single treatment facility, 
and use of a comparatively small to moderate sample size.  Coverage error may have occurred if 
the sample did not adequately represent the entire target population (Salant & Dillman, 1994), as 
subjects with certain characteristics may have been omitted from the study. Sampling bias and 
selection bias may have resulted from the convenience sample format, and may have been 
amplified by use of a single cancer treatment facility, and the relatively small sample size 
(N=75).  In addition, sampling bias may have occurred during pre-screening as staff identified 
patients who seem more willing to complete a survey. There is no simple solution to the risk of 
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bias that may accompany convenience sampling.  This study dealt with a highly specialized 
group such as patients receiving cancer therapy, eliminating the option for random sampling. In 
addition, gathering information from a single location minimizes the option to generalize finding 
to all patients receiving cancer treatment.  However, due to the specialized and homogenous 
nature of the population, the sampling bias resulting from a access to single location may be 
reduced.   A study of longer duration to increase the sample size would help to reduce sample 
bias. This data collected from nonprobability sampling may be representative only of the sample 
surveyed (Salant & Dillman, 1994), and may not be generalizable to the entire population.  
However the information gathered from this study population could potentially provide 
information for similar communities, and potentially serve as a framework for future and larger 
studies. Although convenience samples lack the strength associated with random samples, this 
study drew information from a special population subgroup that is unique, yet prevalent 
worldwide.  The study setting and specific patient characteristics may have varied from other 
communities, however the condition and problem are universal, making the data conceivably 
useful for program generation in many locations.   
Proceeding with an understanding that no current standardized patient education format 
exists for instructing patients living with cancer on oral health and hygiene issues, 
generalizability of study data to the public is further impeded.  This study defect may be fortified 
if the patient education format used by NSLCCS is unlike educational frameworks used 
elsewhere. A variation in education format could emphasize the risk of data specificity and limit 
generalization to patients of facilities utilizing similar educational formats.   
Sample or selection bias was also increased due to the characteristics of the 
respondents.  The respondents who participated in this survey did so because of 
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willingness, indicating that they may possess distinctive characteristics associated with 
the self-selection trait.  As a potential positive outcome, non-response rates and refusal 
issues may have been minimized as members of the sample pool were conceivable more 
willing to participate in a study with potential direct impact to their health and wellbeing.     
Innate study characteristics, such as the use of a single primary examiner, and inquiry of 
a highly specialized population subgroup, may have helped to allay certain extraneous variables 
and biases.  The use of a single examiner may have decreased the potential for measurement 
error, examiner bias, and inter-rater reliability issues, which can occur when multiple examiners 
administer a measurement tool, as indicated by respected statisticians, Salant and Dillman 
(1994). A professional medical interpreter aided the PI on one occasion, however the PI guided 
the context of the interaction between the interpreter and respondent.  
The PI delivered the surveys to the respondents, and did conduct face-to-face survey at 
the preference of most respondents, and suggestion of PI to help maintain reliability.  For the one 
patient who completed the survey in survey format, the PI remained in close proximity and was 
available for clarification. Low-response rate, sometimes associated with survey technique, were 
minimized by PI in-person presentation of survey, and collection of the instrument upon 
completion, and also by face-to-face interview format.  Personal presentation and prompt 
collection also help to minimize unintentional non-responders who forget to return surveys, 
enabling differentiation of non-responders from refusals.  Additionally, the PI was able to 
perform field edits following respondent completion of survey, to evaluate for legibility and 
completeness.  During face-to-face interview format, clarification and editing occurred during 
acquisition of information. Providing clarification to respondent uncertainties can initiate more 
robust data, but can also initiate response bias. Field editing helps minimize data errors relating 
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to inadvertent missing values, and helps ensure usability of gathered data (Salant & Dillman, 
1994).   
Salant and Dillman (1994) state that method error may result from use of survey 
technique.  This error was reduced, in most cases, by presentation of the survey questions and 
answers through a guided interview format. Utilization of an interview format may lend to 
interviewer bias.  However, utilizing a single examiner eliminates the need for interrater 
reliability.  Response bias may also result with interview formats.  To compensate for this the 
interviewer must remain neutral and non-judgmental to minimize effect on the respondent. In 
addition, the interview process may have influenced patients to provide answers to please the 
examiner.   
 Allowing the respondents to complete the survey in un-monitored settings may 
have increased the willingness of respondents to candidly answer delicate questions, 
while minimizing the potential that answers were selected to please the examiner.  
However, due to extenuating circumstances, the interview format worked best for many 
respondents, and proved useful for clarification of details.  Use of a single examiner, 
face-to-face interview method, and collection of survey upon completion did help 
minimize common shortcomings of survey techniques: non-response error, and item non-
response rates.  
Recall bias may have affected the accuracy of before-education information.  Recall bias, 
related to degradation of memory, may result given a significant passage of time between the 
occurrence of an event and the collection of data.  Also, the memory impairing effects of certain 
chemotherapy drugs may have played a role to diminish patient recollection.  In the case of 
before-education information, the respondent relied on recall of oral hygiene practices that were 
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followed prior to diagnosis.  In some cases this was a few weeks, but for others it was several 
years.  Such bias may have impacted the legitimacy of the incidence of positive modifications. 
Aspects of inclusion criteria may have brought bias into the study design.  There were no 
specified criteria for the time-line of events following diagnosis.  Guidelines for a defined, 
minimum, passage of time between diagnosis, initiation of treatment, and collection of data is in 
order.  Respondents who had received recent diagnosis, and had just entered treatment, had no 
true opportunity to modify oral hygiene practices.   
The results for the mouthrinse topic may have been influenced by concomitant 
complications to therapy—the high prevalence of patients who experience OM. For patients who 
experience OM, certain mouthrinses, such as saline, baking soda, and some with additional 
analgesic and anesthetic properties, can help manage pain and promote recovery. Due to the high 
prevalence of this complication, it is possible that patients receive additional health promotion 
information on this topic.  It is also possible that patients initiate use of mouthrinse due to the 
presence of OM.  Furthermore, use of mouthrinse requires minimal use of time and energy, and 
does not require great manual dexterity.  Manual dexterity can become compromised as a 
neurological side effect to cancer therapy.  These considerations may have precipitated increased 
mouthrinse utilization.  
Effect modifiers that may have impacted recollection and modification to practices 
included patient: social cognitive theories, health belief, self-efficacy, and value of oral health; 
age; literacy; level of education; concomitant complications to current health status including 
fatigue, illness, and oral mucositis; cultural influences; format of patient education; stress and 
anxiety; and socioeconomic status.  Additionally, cancer patients receiving extensive treatment 
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protocols may not desire or feel able to modify or continue with current non-treatment 
procedures. 
Recommendations 
This study illustrates the need for standardization of patient education formats that focus 
on oral health promotion activities during cancer treatment.  Oral health promotion activities 
should be consistent, reproducible, and based on current scientific evidence.  Patient education 
procedures should also be presented in multiple formats that meet the needs of the varying 
learning styles and preferences of each patient.  Also, multiple learning formats helps meet the 
needs of patients of varying literacy levels.  Additionally, patient education should be presented 
in repeat sessions, instead of a single event.  To satisfy these recommendations, presenting 
information in a seminar setting would promote use of multiple learning formats, as well as 
facilitate question and answer sessions.  
Further, there is need for an interdisciplinary approach for the health education 
and promotion team.  As described in literature, many members of the nursing staff do 
not feel confidently able to provide oral care evaluation or education (Honnor & Law, 
2002; McGuire, 2003; Southern, 2007).  Currently dental professionals are underutilized 
for the provision of oral health education at cancer care facilities (Öhrn, 2003).  The 
incorporation of dental personnel is recommended by the National Institute of Dental and 
Craniofacial Research (NIDCR, 2009b, 2011b), and the Basic Oral Care Group 
subcommittee of the Mucositis Study Group Guideline Panel of the Multinational 
Association of Supportive Care in Cancer and International Society for Oral Oncology 
(MASCC/ISOO).  Utilizing an interdisciplinary collaboration during development of oral 
health education programs and activities would help ensure that program content matched 
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current dental professional guidelines.  Additionally, dental professionals are well suited 
to perform oral health monitoring procedures, benefitting patients through early 
recognition of oral lesions. Further, dental health professionals could provide in-service 
training for oncology staff, satisfying the recommendation for repeated healthcare 
updates (Encyclopedia of Cancer and Society, 2007; Paulsson, Nederfors, & Fridlund, 
1999; Paulsson, Wårdh, Andersson, & Ohrn, 2008; Potting, et al., 2008; Wårdh, et al., 
2007).   
A final recommendation resulting from study outcomes is for the cancer treatment centers 
to provide oral health aid samples for patients.  This principle would follow the framework 
currently practiced by many oncology centers where samples of nutritional supplement drinks 
are provided to patients.  Providing sample oral health aids, besides facilitating oral home care, 
would provide examples for patients of suitable and recommended oral health products to use 
during treatment.  In addition, provision of aids by the oncology centers would serve to elevate 
the importance and value of oral health through oral hygiene.   
Suggestions for Additional Research 
Additional research designed in true pre-test post-test format is in order.  To facilitate this 
plan, patient education could be presented to each patient, by a trained oral health educator 
utilizing multiple learning formats and strictly designed lesson plans.  The format would also 
allow for question and answer sessions if a patient so desired. The lesson plans would insure 
delivery of evidence based oral health education to each patient. Components of an ideal patient 
education program are presented on Table 31.  
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Table 31 
Components of an ideal patient education program 
Concept        Method 
Initial oral health achieved: Verified by a pre-treatment dental appointment, oral health 
should be optimal prior to treatment initiation  
 
Educational course: Include all learning styles: written, visual, audible, kinesthetic. 
Include photos, diagrams, demonstrations,  hands-on activity 
 
Materials: Oral hygiene aids actually distributed to promote oral care  
Written binder for reference 
  
Course setting: Class-like setting for presentation of material, with 
opportunity for questions and answers 
 
Grade level of material: Seventh grade or below   
 
Initial provision by:    Interdisciplinary team: including a Dental hygienist 
 
Follow up information by: Cancer center staff: standardized program, presented on 
individual basis 
 
Participants: All patients 
 Includes family members and care providers 
 
Topic         Criteria 
Toohbrush:      
Bristles:     Best: Extra-soft.   
Next best: Soft (less ideal) 
     Frequency:     Ideal: after each meal  
Minimum: twice daily      
Toothpaste  
Best:      With fluoride, mild flavor 
Avoid:      Whitening, tartar control 
      Strong mint or cinnamon flavors 
Flossing      
Frequency:     Daily use, one or more times 
 Purpose:     Primary: Control plaque bacteria levels 
 Avoid:      If low platelets, or physician orders 
 Alternative:    Floss tool  
 
Fluoride supplement use    
Frequency:    Use regularly, preferable daily 
 Type:     Best: prescription supplement 
 
Mouthrinse use 
 Frequency:    As often as tolerated 
 Type:     Fluoride and/or  alcohol free (until more conclusive research  
      conducted), Baking soda to neutralize acidity 
 If lesions present:    Discuss options with oncology staff   
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 In addition, future studies could seek qualitative information to discern motivators that 
influence health behavior modification. This step would help define potential causes of positive 
behavior modification, relating those modifications to either education or to other influences. 
This information could also illuminate influences relating to negative modifications that occur. 
Prior to receiving patient education, the patient would complete the pre-test. After the passage of 
a designated period of time, the patient would complete the post-test.  Formats as this would help 
eliminate extraneous and confounding variables that include lack of standardization of oral 
health material.  In addition, this format would also account for patients who did not read the 
patient education material provided by the cancer treatment center, or ask for clarification on 
areas of uncertainty.   Furthermore, this format would diminish the inaccuracies that resulted 
from using before-education information provided ex-post facto.  This current study brings to 
light the following questions in need of research: 
1. Do patients receiving cancer therapy understand the severity and potential 
consequences of oral side effects that may accompany cancer treatment? 
2. Do patients understand that certain oral side effects may be permanent? 
3. Do patients recognize that certain side effects may be minimized in severity or 
duration through good oral health practices? 
4. Will patients make positive changes to oral hygiene practices during cancer 
therapy if they receive well-defined evidence based information to promote 
oral health? 
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Conclusions 
This study gathered baseline descriptive data illustrating concepts that accompany the 
oral health education experience of patients receiving cancer therapy.  This study also assessed 
oral hygiene practices of the respondents to determine if patient education evoked positive 
modifications to oral self-care practices.   
The incidence of respondent recall of receiving patient education varied for each concept.  
Furthermore, the incident of positive modifications to oral hygiene practices varied, and was 
evident with respondent groups who did, and did not recall receiving education on the concept.  
There were no statistically significant findings between those groups when assessing most topics. 
The exception to this is the mouthrinse concept.  Coincidentally, the mouthrinse concept, which 
did show statistical significance, had the largest incidence of respondents who recalled receiving 
patient education on the topic, and the largest percentage of respondents reporting positive 
modification to use.  In consideration of these factors, mainly, that a larger proportion of 
respondents recalled receiving mouthrinse information and also generated change to their 
practice, it appears likely that patient education will promote positive modification, if the 
information is retained as memory.  
Since this study produced descriptive data only, there is room to expand evidence on this 
topic.  At the very minimum, there is need to bring standardization to patient education 
processes, and ensure the patient becomes informed on oral health promotion activities.  
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Appendix 
 
 
 
 
SURVEY 
 
 Thank you for agreeing to participate in this study. All information gained through this 
survey is valuable to the efforts of this research.  
 Through your efforts and valuable input, it may be possible to adjust programs to better 
care for oral health.  The information you provide may help inform and direct decisions of policy 
makers.  
 This survey is separated into 4 sections. Some questions may seem similar to others that 
you have previously answered.  However, there are slight differences, so please answer all 
questions unless instructions inform you to skip ahead.  
 Please take about 10 minutes to complete the following survey.  Your participation is 
completely voluntary, and your responses will remain confidential. At the end of the survey, 
there will be room to add additional information on any topics covered in this survey. 
 If you desire to talk to members of the study committee please contact:  
Principal Investigator: 
 
Debbie Mahre 
170 Blossom Way 
Yakima, Wa. 98908 
509 966-3653 
Co-Investigator: 
  
Rebecca Stolberg, RDH, MSDH: Thesis Chair 
c/o Eastern Washington University 
Riverpoint campus 
310 N. Riverpoint Blvd, Box E 
Room 160 
Spokane, Wa. 99202 
(509) 368-6528 
 
Again, thank you for participating in this survey.   
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INSTRUCTIONS: 
Please answer every question unless instructed to skip ahead. 
Some questions will seek 1 answer, and others will ask you to select all that apply. 
Please mark 1 correct answer, unless directed otherwise.  
Indicate your response by placing an ‘x’ or ‘√’ in the circle next to the appropriate answer. 
 
Example:  Your answer  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SECTION 1:     Please tell us a little about your diagnosis and treatment. 
1-2:  Regarding your cancer diagnosis: 
1.  Approximately when were you 
diagnosed? 
 
❍  (1)  0-2 month   ❍(4)  6-9 months  
❍  (2)  2-4 months  ❍(5)  9-12 month  
❍  (3)  4-6 months         ❍(6) 12 months or longer.   
                                               How long?___________ 
2. What is the location and/or type of your cancer?  
    Cancer type: _______________________    Cancer Location: __________________________ 
3.  Which options describe your treatment? 
Chemotherapy. . . . . . . . . . . .    ❍Not planned (1)       ❍Planned (2)    ❍Administered (3) 
Head & Neck radiation . . . . .   ❍Not planned (4)       ❍Planned (5)    ❍Administered (6) 
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SECTION 2: PATIENT EDUCATION INFORMATION. Around the time cancer treatment is 
started, patients may receive patient education or information that can be helpful during treatment. 
The next few questions will gather information on your experience with patient education 
processes.   
4-6.   Thinking back to the patient education process: 
4.   Did you receive education on oral (mouth) 
health topics? 
 
❍ (1) Yes     ❍ (2) No     ❍ (3) Don’t recall  
➔ Skip to #11 
 
5.   When did you receive information on oral 
health topics? 
 
❍ (1) At the appointment when cancer was 
diagnosed 
❍ (2) Not at appointment of diagnosis, but 
before   
             beginning treatment  
❍ (3) After beginning treatment, but no 
mouth   
             problems present 
❍ (4) After beginning treatment, and mouth   
             problems were present  
❍ (5) Don’t recall 
6.  Who provided the patient oral health 
education on oral topics? 
 
❍ (1)  Doctor         ❍ (4)  Dental Hygienist                  
❍ (2)  Nurse           ❍ (5) Nutritionist 
❍ (3)  Dentist         ❍ (6) Don’t remember  
Thinking back to when you received patient education on oral health issues: 
7. Before your cancer treatment began, did 
you receive instructions on oral care 
practices to follow during cancer treatment 
(how to keep your teeth and mouth clean and 
healthy)? 
 
❍ (1) Yes 
❍ (2) No  
❍ (3) Don’t recall 
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SECTION 3: This series of questions include topics on mouth care that you may have been 
informed of by cancer treatment specialists.  Certain questions will ask you to indicate ‘before’ 
and ‘after’ practices. 
Toothbrushing  
8. Did you receive patient information on toothbrush topics? 
❍ (1) Yes           ❍ (2) No          ❍ (3) Don’t recall  
                                                                                      Complete 10A, 11A & 12A, then  
                                                                                                         Proceed to 13 
9. On which toothbrush topics did you receive information? 
    ❍ (1) How often to brush           ❍ (2) Toothbrush type            ❍ (3) Other______________ 
10A.  Before diagnosis: 10B.  Currently: 
❍ (1) I did not brush my teeth 
❍ (2) I did not brush daily—I brushed when   
           my teeth felt fuzzy or looked dirty 
❍ (3) I brushed less than 1 time daily 
❍ (4) I brushed 1 time daily 
❍ (5) I brushed 2 or more times daily 
❍ (1) I do not brush my teeth 
❍ (2) I do not brush daily—I brush when my  
           teeth felt fuzzy or looked dirty 
❍ (3) I now less than 1 time daily 
❍ (4) I now brush 1 time daily 
❍ (5) I now brush 2 or more times daily 
Toothbrush type 
11A.  Before diagnosis I: 11B.  Currently I:  
❍ (1) Did use manual brush 
❍ (2) Did use electric brush 
❍ (3) Did not use toothbrush 
❍ (1) Now use manual brush 
❍ (2) Now use electric brush 
❍ (3) Do not use toothbrush 
Toothbrush-firmness of bristles 
12A.  Before diagnosis I: 12B.  Currently I: 
❍ (1) Did use soft brush 
❍ (2) Did use medium brush 
❍ (3) Did use firm brush 
❍ (4) Did use sensitive brush 
❍ (5) No specific type used 
❍ (1) Now use soft brush 
❍ (2) Now use medium brush 
❍ (3) Now use firm brush 
❍ (4) Now use sensitive brush 
❍ (5) No specific type used 
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Toothpaste  
13.  Did you receive patient education on toothpaste? 
❍ (1) Yes         ❍ (2) No          ❍ (3) Don’t recall  
                                                                                     Complete 15 A, then proceed to 16 
14.  On which toothpaste topics did you receive information? 
❍ (1) Types to use          ❍ (2) Types to avoid          ❍ (3) Other ____________________ 
15A.  Before diagnosis I chose tooth 
paste with these properties: (Choose all 
that apply) 
15B.  Currently I choose tooth paste with 
these properties: (Choose all that apply) 
❍ (1) Sensitive teeth 
❍ (2) Whitening 
❍ (3) Tarter control  
❍ (4) Fluoride 
❍ (5) No Fluoride 
❍ (6) All around care  
❍ (7) Natural ingredients 
❍ (8) Remineralize tooth surface 
❍ (9) Other _______________   
❍ (10) I did not use toothpaste 
❍ (1) Sensitive teeth 
❍ (2) Whitening 
❍ (3) Tarter control  
❍ (4) Fluoride 
❍ (5) No Fluoride 
❍ (6) All around care  
❍ (7) Natural ingredients 
❍ (8) Remineralize tooth surface 
❍ (9) Other _______________   
❍ (10) I do not use toothpaste 
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Flossing-how often? 
16. Did you receive patient information on flossing? 
❍ (1) Yes        ❍ (2) No          ❍ (3) Don’t recall  
                                                                                    Complete 18A & 19A, then  
                                                                                            proceed to 20 
17. On which flossing techniques did you receive information? 
❍ (1) Benefits of flossing        ❍ (2) How often to floss         ❍ (3) Other __________________ 
18A.  Before diagnosis I: 18B.  Currently I: 
❍ (1) Did not floss   
❍ (2) Did not floss daily—Only when food  
           was stuck between my teeth 
❍ (3) Flossed 1-4 times per month 
❍ (4) Flossed 1-4 times per week 
❍ (5) Flossed 1 time each day 
❍ (6) Flossed more than1 time each day 
❍ (1) Do not floss   
❍ (2) Do not floss daily—Only when food  
           was stuck between my teeth 
❍ (3) Floss 1-4 times per month 
❍ (4) Floss 1-4 times per week 
❍ (5) Floss 1 time each day 
❍ (6) Floss more than1 time each day 
 
Flossing-purpose? 
19A.  Before diagnosis I flossed: 19B.  Currently I: 
❍ (1) Because I could feel food stuck between  
           my teeth  
❍ (2) To clean the food from between my  
           teeth, although I could not feel it 
❍ (3) To control plaque bacteria between my  
           teeth 
❍ (4) Other? Explain:     _________________ 
❍ (1) Because I could feel food stuck between   
           my  teeth  
❍ (2) To clean the food from between my  
           teeth, although I could not feel it 
❍ (3) To control plaque bacteria between my  
           teeth 
❍ (4) Other? Explain:     _________________ 
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Fluoride supplement use 
20. Did you receive patient education on fluoride supplements? 
❍ (1) Yes           ❍ (2) No          ❍ (3) Don’t recall  
                                                                                      Complete 22 A & 23A , then  
                                                                                               proceed to 24 
21.  On which fluoride topics did you receive information?  (Choose all that apply) 
      ❍ (1) Benefits of fluoride                       ❍ (3) How often to use fluoride 
      ❍ (2) Types of fluoride                           ❍ (4) Other _____________________ 
22A.  Before diagnosis I used: (Choose 
all that apply) 
22B.  Currently I use: (Choose all that apply) 
❍ (1) Fluoride rinse from store 
❍ (2) Fluoride rinse from pharmacy 
❍ (3) Prescription toothpaste 
❍ (4) Lozenge 
❍ (5) Custom trays with prescription paste 
❍ (6) No fluoride supplements 
 
❍ (1) Fluoride rinse from store 
❍ (2) Fluoride rinse from pharmacy 
❍ (3) Prescription toothpaste 
❍ (4) Lozenge 
❍ (5) Custom trays with prescription paste 
❍ (6) No fluoride supplements 
 
Fluoride supplement-how often? 
23A.  Before diagnosis I used fluoride 
supplements: 
23B.  Currently I use fluoride supplements: 
❍ (1) I did not use fluoride supplements 
❍ (2) 1 or more times each week 
❍ (3) About 1-3 times each month 
❍ (4) About 1-10 times per year 
❍ (1) I do not use fluoride supplements 
❍ (2) 1 or more times each week 
❍ (3) About 1-3 times each month 
❍ (4) About 1-10 times per year 
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Mouthrinses  
24.  Did you receive patient education on mouthrinses? 
❍ (1) Yes       ❍ (2) No          ❍ (3) Don’t recall  
                                                                                    Complete 26 A, then proceed to 27 
25.  On which mouthrinse topics did you receive information? 
❍ (1) Properties to use     ❍ (2) Properties to avoid     ❍ (3) Other _________________ 
26A.  Before diagnosis I used: (Choose 
all that apply) 
26B.  Currently I use: (Choose all that apply) 
❍ (1) Fluoride rinse  
❍ (2) Plaque control 
❍ (3) Antibacterial 
❍ (4) Non alcohol 
❍ (5) Whitening  
❍ (6) For dry mouth 
❍ (7) Other ________________________ 
❍ (1) Fluoride rinse  
❍ (2) Plaque control 
❍ (3) Antibacterial 
❍ (4) Non alcohol 
❍ (5) Whitening  
❍ (6) For dry mouth 
❍ (7) Other ________________________ 
 
 
SECTION 4: GENERAL INFORMATION 
27.  What is your age ___________? 
28.  What is your marital  
       status? 
 
❍ (1)  Married             ❍ (3)  Widowed 
❍ (2)  Divorced         ❍ (4)  Single-never been married 
                                   ❍ (5)  Significant other 
29.  What best describes your ethnicity? 
 ❍ (1) African American or Black  ❍ (5) Hawaiian Native/ Pacific Islander 
 ❍ (2) American Indian/ Alaska Native  ❍ (6) Hispanic/ Latino 
 ❍ (3) Asian     ❍ (7) Race/ethnicity unknown 
 ❍ (4) Caucasian    ❍ (8) Other ___________________ 
30.  How much schooling have you completed? 
❍ (1)1st- 3rd  grade   
❍ (2) 4th- 8th grade   
❍ (3)  9th- 12th grade 
❍ (4)  Graduated from High School or attained 
GED high school equivalency  
 
❍ (5)  Some college 
❍ (6)  College degree.   
❍ (7)  Associate degree 
❍ (8)  Bachelor degree 
❍ (9)  Master or Doctoral degree 
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32. To end this survey, if there is additional information that you would like to add on any of the 
topics covered in this survey, please do so in the space below. 
  
❍(1) I have no additional comments. _______ 
 
______________________________________________________________________________ 
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Curriculum Vita 
Debbie Mahre 
 
CURRENT POSITIONS 
• Clinical dental hygienist providing traditional patient care and education 
• Clinical and didactic instructor at Yakima Valley Community College, Dental Hygiene 
Department 
 
EDUCATIONAL BACKGROUND 
2008-Present Master of Science in Dental Hygiene program, Eastern Washington 
University, Spokane, WA. I am currently enrolled, and in good standing, 
in the EWU MSDH program. The courses completed to this date include: 
• Adv. Dental Hygiene Prac w/lab   2 credits 
• Healthcare Leadership    4 credits 
• Translational Research    4 credits 
• Theoretical Found. Adv. DH   5 credits 
• Adv. Dental Hyg Research    5 credits 
• Research Project     2 credits 
• Components of Program Dev.   5 credits 
• Educational Methodology    3 credits 
• Research Project     2 credits 
• Clinical Admin Teaching    3 credits 
• Adv. Educ Theory     5 credits 
• Research Project     1 credits 
• Practicum I      5 credits 
 
2003-2005 Bachelor of Science in Dental Hygiene degree completion program, 
Eastern Washington University, Spokane, WA.  Graduated magna cum 
laude  
• Research Methods     3 credits 
• Oral Health Care Res Design Practicum  5 credits 
• Career Strategies     1 credits 
• Oral Health Care Project Implementation   5 credits 
• Oral Health Care Program/Eval/Rep Wri  5 credits 
• History of Theatre     5 credits 
• African History     5 credits 
• Field Practicum Education Theory/Application 5 credits 
• Paths to the American Present   5 credits 
• Field Practicum Clinical/Lab Instructor  5 credits 
• Literature of the Bible    5 credits 
• Women in American History   4 credits 
• Dental Hygiene Capstone    4 credits 
• Field Practicum Teaching Methodologies/Assessmts 4 credits 
 
 
1995          Applied Associates degree in Dental Hygiene, Yakima  
                Valley Community College, Yakima, WA 
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1976-1977 General courses, Botany major, Central Washington University, 
Ellensburg, WA 
1975-1976 General courses, Yakima Valley Community College, Yakima, WA 
 
OTHER TRAINING, LICENSES, AND CERTIFICATIONS 
 
2001 Scuba, Certification 
1999 Nd Yag Laser Training 
1995-present Registered Dental Hygienist License, State of Washington, including 
school sealant and fluoride varnish endorsement, #DH00005385   
1989 Cosmetologist, Licensed, State of Washington, #11108  
1980-present Cardio-pulmonary resuscitation and first aid certification. Current 
certification through September 2014  
1980 Real Estate Agent License 
 
WORK EXPERIENCE 
• 2010-Current 
Tenured full time instructor, dental hygiene department, Yakima Valley Community College. 
Duties include: Safety and Infection Control Coordinator, Junior Clinic Coordinator, clinical 
instructor in junior and senior clinic, didactic course instructor: Safety and Infection control, 
Community Dental Health, Fundamentals of Dental Hygiene, Senior Seminar-co teach 
• 2009-2010    
Interim full time instructor, dental hygiene department, Yakima Valley Community College. 
Duties include Safety and Infection Control Coordinator, Senior Clinic Coordinator, clinical 
instructor in junior and senior clinic,didactic course instructor: Safety and Infection control, 
Community Dental Health, Local Anesthesia, Nitrous Oxide-Oxygen Sedation, Senior Seminar 
• 2002-2009   
Dental Hygienist, Dr. Jennifer King, D.D.S., Selah, WA. General dentistry practice serving 
adults and children.  Sixteen hours weekly as a dental hygienist.  Duties include scaling and root 
planning, coronal polish, fluoride application, radiographic exposure and developing, delivery of 
local anesthetic, administering nitrous oxide, patient education on preventive oral care, dietary 
counseling, assisting with sterilization as needed 
• 1999-2009  
Clinical Instructor of Dental Hygiene, Yakima Valley Community College, Yakima, WA.  Eight 
to twelve hours weekly as clinical and didactic instructor.  Duties include instructing juniors and 
seniors on clinical skills and patient management, student evaluations, and monitoring infection 
control practices 
• 1995-present  
Dental Hygienist,  Dr. John B. Carbery, D.M.D., Yakima, WA.  Part-time patient care and 
education.  Duties include those listed above under Dr. King, D.D.S.   
• 1998-2002 
Dental Hygienist,  Dr. Steven Brazeau, D.D.S., Yakima, WA.  Part-time patient care and 
education.  Duties include those listed above, plus limited patient scheduling 
• 1996-1998 
Dental Hygienist, Dr. Harold Clark, D.D.S., Yakima, WA. Part-time patient care and education.  
Duties include those listed above, plus the ordering of hygiene supplies. Practice sold to Dr. 
Steven Brazeau, 1998 
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OTHER WORK EXPERIENCES 
• 2001-2005  
Commercial fisherman, Egigik, AK.  Part-time seasonal commercial salmon fishing partnership.  
Duties include hands-on set-net fishing, sales, net mending, and camp maintenance 
• Present  
Mini-storage owner, Yakima, WA.   Assist in management duties of mini-storage complex.  
Duties include renting units, managing abandoned property, and general maintenance 
 
PROFESSIONAL ASSOCIATIONS  
• American Dental Hygiene Association 
• Washington Dental Hygiene Association 
• American Dental Education Association 
 
FOREIGN LANGUAGE, FOREIGN TRAVEL 
• German, minimal speaking and reading 
• Multiple trips over seas including European Countries of: France, Austria, Germany, 
Switzerland, Italy, Denmark and Sweden, Bulgaria, and Yugoslavia; plus Japan 
 
COMMUNITY SERVICE 
• Participant in Compassion Connection/Citifest, Yakima Valley Community College, Yakima, 
WA 5/7/2011 
• Participant in UW/WDS Dental Camp, Yakima Valley Community College, Yakima, WA 
2007-2008 
• Participant in local community Sealant Day, Yakima Valley Community College, Yakima, 
WA  1995-1999, 2005-2013 
• Participant in Family Affair sponsored by Yakima, Valley Memorial Hospital, Yakima, WA  
1995-1999 
• Participant in Safety Saturday “Tooth Tropolis”, sponsored by Yakima Health District, 
Yakima, WA  1998 
• Wapato DSHS youth dental screening day, Wapato, WA  1995 
 
PROFESSION ADVANCEMENT ACTIVITY 
• Attended Legislative Rally Day for HB 1310, Capitol Rotunda, Olympia, WA.1/18/2011 
• Canvassing and signature gathering for Independent Practice Initiative 678, 1998 
 
PROGRAM DEVELOPMENT AND RESEARCH INTERESTS 
• 2003-2004        
Team member and co-developer of fluoride use compliance program for cancer patients 
undergoing chemotherapy and/or head and neck radiation. Main objective–prevention of caries 
in cancer patients through education and fluoride use.   Project included staff in-service 
presentation for participating cancer treatment facilities in Yakima.  Also included development 
and implementation of pre and post surveys for staff and patients   
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AWARDS AND HONORS 
• Presidents List, Yakima Valley Community College, Yakima, WA  1993-1994 
• Deans List, Yakima Valley Community College, Yakima, WA 1995 
• Magna cum laude, Eastern Washington University, Spokane, WA 2005 
 
PROFESSIONAL MEETINGS AND CONTINUING EDUCATION 
• 1995-present  Available upon request 
 
